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Isadora Duncan, renowned American dancer, was admired throughout 
the world for her creative ideas and graceful artistry, but estranged 
her native public through her psychoneurotic eccentricities. 


The majority of psychoneurotics have no serious mental illness, but display merely an 
emotional imbalance which often can be greatly improved by appropriate psychotherapeutic 
and sedative management. In the treatment of psychoneurosis, particularly agitated, 
depressed and anxiety states, Mebaral is especially useful when tranquillity with minimal 
hypnotic action is desired. Sedative dose: Adults, from 32 mg. to 0.1 Gm. (% to 1% grains) 
three or four times daily. Children, from 16 to 32 mg. (% to % grain) three or four times daily, 
Supplied in tablets of 32 mg., 0.1 Gm. and 0.2 Gm. 














The physician knows 


... but the patient too seldom appreciates . .. that 


constipation cannot be corrected overnight 


The “improper habits of living and eating”! which cause constipation 
are not formed overnight. Once deeply ingrained, such habits are not 


easily changed — and constipation becomes more difficult to correct. 


An aid to patvent-education: 


In a simple leaflet, “7 Rules for 7 Days”, the patient is asked to give his 
bowels a chance to return to more normal function. The leaflet is 
designed specifically for patient-instruction and clearly outlines an easy- 


to-follow, physiologically correct regimen for better bowel hygiene. 


Available to physicians: Pads of the “7 Rules” may be had on request. 
Simply write “7 Rules” on a prescription blank and send to Chilcott 


Laboratories, Morris Plains, New Jersey. 


An aid to 
physwologic correction: 


Cellothyl, physiologically correct bulk, may 
be prescribed in the therapeutic manage- 
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Consistently good results reported in clinic and private practice 


In obstinate clinic-treated cases,! it was 
found that even a lifetime of constipation 
can be corrected in a matter of days with 
Cellothyl. Additional studies showed that 
of habitually constipated patients treated 
in private practice, 80 to 92% obtained 
“good” to “excellent” results.2.3 


These investigators concluded that Cello- 
thyl (physiologically correct hydrophilic 
colloid) is a valuable addition to a well- 
planned anticonstipation program, par- 
ticularly where poor dietary and bowel 
habits of long standing are not easily 
remedied, 


Time SAVED in patuent-instruction 


The constipated patient often is condi- 
tioned to expect prompt purgation. How- 
ever, when normal intestinal function is 
described and the “simple rules of bowel 
hygiene”’ explained, the patient better 
understands the difference between mere 


temporary relief and actual correction. 
The leaflet “7 Rules for 7 Days” will help 
your patient realize that overnight correc- 
tion is virtually impossible—and will also 
serve as a daily reminder of your instruc- 
tions. Copies are available on request. 


Time NEEDED for physiologic correction 


Dosage: 


1. Bargen, Jj. 
13:275, 1949. 


Constipation correction with Cellothyl 
requires time because Cellothy] acts in an 
unhurried, physiologic manner. Adequate 
time (12 to 36 hours) must be allowed 
for it to pass through the digestive tract 
to the colon and rectum before the first 
norma! bowel movement can be expected. 
Cellothyl follows the normal digestive 


8 Tablets t.i.d., each dose with a full glass of 
water until normal stools pass regularly. Then 
reduce to minimum levels for as long as re- 
quired. Daily fluid intake must be high. 

To wean the “cathartic addict”, administer 


gradient and passes through the stomach 
and small intestine in a fluid state; then 
thickens to a smooth gel in the colon to 
provide bulk where bulk is needed for 
soft, moist, easily passed stools. With ade- 
quate bulk assured, the patient may “in 
the course of a few days . . . be able to 
resume more normal bowel habits.”4 


for several days % the usual dose of cathartic 
together with Cellothyl, then % the usual 
dose, then Cellothyl alone for as long as 
necessary. Cellothy] is not habit-forming and 
does not cause rebound constipation. 


ee Cellothyl, 


brand of methylcellulose 
especially prepared by the Chilcott Process 


available: Cellothy] Tablets (0.5 Gram) in botties 


Gastroenterology 


of 50, 100, 500 and 5000. 


Cellothyl Granules, for pediatric use, in bottles of 
25 and 100 Grams. 


2. Musick, V. H.: J. Oklahoma M. A. 


43:360, 1950. 


8. Schweig, K.: New York State 
J. Med. 48:1822, 1948. 


4. Council on Pharmacy and Chemistry: 
J.A.M.A. 143:897, 1950. 
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from the liver parenchyma 


to the sphincter of Oddi 





The area surveyed in the Fifth Edition of 
“Biliary Tract Disturbances,” now available, 
is the entire, ramified biliary tree—its anatomic 
and physiologic background and the diagnosis 
and therapy of its disorders. 


Physicians and surgeons acquainted with previous 

_ editions of this monograph will find the newly BILIARY TRACI 
revised, enlarged and illustrated edition even more : ee ase 
practical. The brochure concisely presents DISTURBANCES 
basic concepts of biliary tract disease, and reviews 
recent progress in the management of biliary 
disorders with hydrocholeretics and other 
measures. You may receive your copy 


on request from the Medical Department, e S 
Ames Company, Inc., Elkhart, Indiana. Dec h ol F n 


brand of dehydrocholic acid 


3% gr. tablets in bottles of 25, 100, 500, 1000 and 5000. 
Decholin Sodium (brand of sodium dehydrocholate) 

3 cc., 5 cc. and 10 cc. ampuls in boxes of 3 and 20. 

Decholin and Decholin Sodium, Trademarks Reg. U.S. and Canada 


AWE® COMPOST PVC PERM ORT ENDEANG 











<+« 

Before Treatment (9 
Srishcetls thaeees 
Difese lobular taberca 


After 3 Mos. Treat- 
ment (2 days after dis 
contin dro. 


Preferred Adjuvants in the 
treatment of 


TUBERCULOSIS 


Dihydrostreptomycin and Streptomycin are unquestionably the most 
potent antibiotics now available for use against tuberculosis. Extensive 
clinical results have defined the important role of these antibiotics in 


suppressing the activity of the tubercle bacillus. 


Detailed literature including in- —~ MERCK & CO.,INc. 


dications, pharmacology, dosa; age, 
and administration is available Manufacturing Chemists 


upon request. i ~ A RAHWAY, NEW JERSEY 
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w Can Assure...adequate water, bulk, dispersion 


Smoothage Therapy in Cons 


Metamucil powder is fakée with 

@ full glass of cool liquid and may 

be followed by another glass of 

fuid if indicated. This assures the xa 
desired water volume conducive gf 
to physiologic peristalsis. 


ADEQUATE BULK... 
Mixed with water, Metamucil 
produces a large quantity of a 
bland, plastic, water-retaining 
bulk. 





ADEQUATE DISPERSION... % 
This bland moss mixes intimately * 
with the intestinal contents and is 
extended evenly throughout the 
digestive, tract. 


ee 
Metamucil does not interfere with the digestion-or the absorption of 
oil-soluble vitamins; is nonifritating; does not interfere with water bal- 
ance; does not cause straining or impaction. 
METAMUCIL® is the highly refined mucilloid of Plantago ovata (50%), 
a seed of the psyllium group, combined with dextrose (50%) as a 
dispersing agent. G. D. Searle & Co., Chicago 80, Illinois. 
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Editorial 


ACTH AND CORTISONE IN ACTIVE INFECTIONS 


wie the increasing availability of cortisone and pituitary adrenocorticotropic 
hormone (ACTH), it is almost inevitable that practically every disease 
process encountered by the practicing physician will be treated with these new 
agents. Because of the increased feeling of well-being and prompt drop in tempera- 
ture and sedimentation rate induced in febrile patients, many physicians will be 
tempted to treat most infectious diseases by these methods. Numerous reports by 
reliable investigators indicate that in most instances the total course and complica- 
tions of many infections are not favorably influenced by administration of cortisone 
and ACTH. Indeed, these agents may have a deleterious effect. 

At the ACTH conference in Chicago in October 1949, Finland and his 
associates? reported cases of viral and pneumococcic pneumonia in which the 
patients experienced a sharp drop in temperature and felt better almost immediately 
on administration of ACTH. However, in the patient with viral pneumonia, the 
temperature rose again and the physical signs remained unchanged. On increase in 
dosage, symptomatic improvement recurred and there was another drop in tempera- 
ture, which was maintained during the remaining eight days of ACTH treatment. 
However, the consolidation did not clear up; the total leukocyte count gradually 
rose, and the eosinophil count, which had dropped to 0 during administration of 
200 mg. daily, increased sharply as the dosage was reduced. When treatment with 
ACTH was finally discontinued on the eighteenth day of illness, the temperature 
returned to 102 F. and slowly fell by lysis during the next week. While large doses 
of ACTH were being given, water retention accompanying sodium retention and 
mild glycosuria occurred. The authors concluded that ACTH did not hasten reso- 
lution of the lesion, although a remarkable temporary remission of the clinical 
symptoms had been produced. 

A patient with pneumococcic pneumonia responded similarly. At the end of 24 
hours, during which time he had received a total of 150 mg. of ACTH divided 
into six hourly doses, his temperature had dropped from 103.6 F. to normal, his 
appetite had returned and the pleural pain had disappeared. However, his sputum 
was loaded with type 8 pneumococci, none of which appeared to be phagocytosed, 
and his blood culture was positive for the same organisms. ACTH administration 
was continued, and the next day, although fever did not return, the blood culture 
again was positive. Blood cultures taken on subsequent days were negative. 
Agglutinins had appeared by the eighth day, as in most cases of pneumococcic 
pneumonia. Clearing of the physical signs of pneumonia accompanied the drop in 
temperature in this case, but the infection apparently continued in the usual way 
for several days. 

1, Finland, M.; Koss, E. H., and Ingbar, S. H.: Effects of ACTH in Primary Atypical 


(Viral) Pneumonia and in Pneumococcal Pneumonia (Preliminary Report), in Proceedings of 
the First Clinical ACTH Conference, Philadelphia, The Blakiston Company, 1950, p. 529. 
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Freeman and his associates * treated two patients who had active tuberculosis 
with full doses of ACTH for approximately six weeks each. In both patients, there 
was a prompt fall in fever, coughing largely ceased and the amount of sputum 
remarkably decreased. Roentgenograms taken four weeks after the therapy was 
started revealed some increase in pulmonary translucence in the involved areas, and 
all the usual physiological changes accompanying ACTH administration, including 
a fall in sedimentation rate, occurred. However, the tubercle bacilli in the sputum 
of both patients were stil! present at the end of the treatment period. The conclusion 
was that there was a definite spread of the tuberculous process in one patient and 
probably no improvement in the total condition of the other. In the discussion of 
this report, Dr. Peter Forsham called attention to the fact that Dr. C. B. Favan 
and associates at the Peter Bent Brigham Hospital, Boston, had demonstrated in 
guinea pigs sensitized to tuberculin a disappearance of positive tuberculin reactions 
while they were receiving ACTH. When ACTH administration was discontinued, 
the tuberculin skin reaction reappeared. Apparently ACTH alters this immunity 
mechanism in tuberculosis in a manner as yet imperfectly understood. 

A group of workers in Camden, N. J., Philadelphia and Boston * pooled their 
observations on the effect of ACTH on poliomyelitis in the acute phase. Seventy 
patients were studied, all of whom had elevations in temperature to 100.5 F. or 
over at the time therapy was instituted and all of whom had been ill less than five 
days. The usual criteria of spinal fluid cell count of 10 to 500, stiffness of the neck, 
muscle weakness, etc., were also fulfilled. Half of the group selected in a random 
manner was used as controls, and the other half received ACTH at six hour 
intervals for four or five days, the doses ranging from 40 to 120 mg. on the first 
day, according to weight, and decreasing gradually to 20 to 60 mg. on the final day 
of treatment. Although the usual “alarm reaction,” evidenced by the drop in 
eosinophils, increased excretion of 17-ketosteroids, etc., occurred in all the treated 
subjects, there was no demonstrable effect in the treated as compared to the 
untreated group when evaluated on the basis of temperature response, paralysis, 
progression of paralysis or residuals. Of course, it is possible that more favorable 
effects would have occurred had treatment been started in the preparalytic phase. 

Animal experiments reported at the recent meeting of the Central Society for 
Clinical Research add the same type of evidence. Mogabgab and Thomas * 
attempted to produce systemic infection in rabbits by intradermal injection of 
group A hemolytic streptococci. With the doses employed no bacteremia occurred 
in the control rabbits. However, among rabbits receiving 50 mg. of cortisone daily 
for four days prior to infection, septicemia and death occurred in every instance, 
with the use of a similar infecting dose. In autopsies of the auimals killed in this 
way dense deposits of streptococci were observed in the heart muscle and kidneys 
of many. 


2. Freeman, S.; Fershing, J.; Wong, C. C., and Smith, L. C.: The Effect of ACTH on 
Patients with Pulmonary Tuberculosis, in Proceedings of the First Clinical ACTH Conference, 
Philadelphia, The Blakiston Company, 1950, p. 509. 

3. Coriell, L. L.; Murphy, L.; Siegal, A. C.; Stokes, J., Jr., and Cook, C. D.: The Use 
of ACTH in Poliomyelitis, in Proceedings of the First Clinical ACTH Conference, Phila- 
delphia, The Blakiston Company, 1950, p. 522. 

4. Mogabgab, W. J., and Thomas, L.: The Effects of Cortisone on Experimental Infection 
with Group A Streptococci in Rabbits, Proc. Central Soc. Clin. Research 28:75, 1950. 








EDITORIAL 3 


Glaser and his associates * in St. Louis produced cervical adenitis in mice with 
group A streptococci, using the intranasal route of inoculation. Groups of animals 
so infected were treated with ACTH and cortisone, and an equal number receiving 
no treatment served as controls. Neither ACTH nor cortisone treatment showed a 
favorable effect on the mortality rate ; indeed the treated animals did less well than 
the contrels. 

Loosli and his associates,® at the University of Chicago, produced influenza in 
a large number of mice and ferrets by exposing them 12 to 24 hours in a chamber 
to nebulized virus. Sizable doses of ACTH were given to the “protected” animals 
at eight hour intervals, beginning one day before exposure to infection and con- 
tinuing 10 days if the animals survived that long. Comparisor of the results in 
treated and nontreated groups revealed no demonstrable effect of the ACTH on 
the clinical course of the experimental air-borne influenza infection, as noted by the 
survival rate at 10 days, the growth of the virus in the respiratory tract, the 
development of chicken red cell agglutination inhibition antibodies and the patho- 
genetic and pathological aspects of the disease. 

In a series of carefully planned experiments, Germuth and Ottinger * showed 
that in rabbits administration of ACTH and compound E inhibited sensitization to 
repeated intracutaneous injections of crystalline egg albumin. This inhibiting effect 
on development of the Arthus state apparently resulted from suppression of the 
production of antibodies. The ability of the skin to react apparently was unchanged 
because a passive Arthus reaction could be produced in the treated animals when 
antibody was injected into the skin 30 minutes prior to injection of the antigen. 

When the causes of these observed phenomena are elucidated, much will be 
added to our knowledge of the mechanisms by which the body repels the invasion 
of pathogenic micro-organisms. Interesting speculation centers about the disappear- 
ance of lymphocytes from the circulating blood and diminution of bulk of lymphoid 
tissue throughout the body which is known to accompany administration of cortisone 
and ACTH. It is recognized that the lymphocyte is actively concerned in the 
manufacture and storage of antibody.* Also it is known that administration of 
the above compounds results in a decrease of the gamma globulin of the blood, the 
protein fraction thought to contain most of the preformed antibodies. ' 

Possibly suppression of antibody formation accounts for the paradoxical drop 
in temperature and increase in sense of well-being accompanying unrestrained 
multiplication of bacteria in the tissues which have been observed in patients and 
in laboratory animals with infections when ACTH or cortisone is given. Until these 
interesting problems are nearer solution clinicians should beware of administering 
these potent new agents to patients with infectious disease, unless they are accom- 
panied with vigorous antibiotic or chemotherapeutic agents. PSR 


5. Glaser, R. J.; Berry, J. W.; Loeb, L. H.; Wood, W. B., Jr., and Doughaday, W. H.: 
Effect of ACTH and Cortisone in Experimental Streptococcal and Pneumococcal Infections, 
Proc. Central Soc. Clin. Research 23:38, 1950. 

6. Loosli, C. G.; Hull, R. B.; Berlin, B. S., and Alexander, E. R.: The Influence of ACTH 
on the Course of Experimental Influenza Virus Type H Infections, Proc. Central Soc. Clin. 
Research 23:64, 1950. 

7. Germuth, F. G., Jr., and Ottinger, B.: Effect of 17-Hydroxy-11-Dehydrocorticosterone 
(Compound E) and of ACTH in Arthus Reaction and Antibody Formation in the Rabbit, 
Proc. Soc. Exper. Biol. & Med. 74:815 (Aug.) 1950. 

8. Dougherty, T. F.; Chase, J. F., and White, A.: Demonstration of Antibodies in Lympho- 
cytes, Proc. Soc. Exper. Biol. & Med. 57:295 (Nov.) 1944. 





RADIOACTIVE IODINE IN THE TREATMENT OF 
HYPERTHYROIDISM 


E. PERRY McCULLAGH, M.D. 
AND 
CHARLES E. RICHARDS, M.D. 
CLEVELAND 


ERTZ AND Roberts ' in 1942 published the first report of patients treated 
with radioactive iodine. Although the results are difficult to interpret because 
of the almost simultaneous administration of I’*’, their work forms a landmark in 
the medical application of the radioactive isotopes to the treatment of disease. 
Early studies on both thyroid physiology and treatment of thyroid disease were 
accomplished by the use of the 12 hour isotope I'*°.? In 1946 the availability of 
radioactive isotopes from the uranium chain-reacting pile was announced, and easy 
accessibility of the eight day isotope was made possible. The fact that I**° would 
be displaced in treatment by I*** was recognized by Soley when he stated at the 
meetings of the American Goiter Association in 1949, “I have omitted the use of I'*°, 


the 12.5 hour isotope, because probably it will no longer have a role in this type of 
treatment.” * 

The results of radioactive iodine therapy reported by others have dealt almost 
entirely with the treatment of toxic diffuse goiter (Graves’s disease). The effec- 
tiveness of I*** treatment for this type of hyperthyroidism has been well established, 
and the problem of the most judicious selection of cases for treatment becomes 
increasingly clearer. Results reported with the use of I** are shown in table 1.‘ 


From the Cleveland Clinic and the Frank E. Bunts Educational Institute. 

Read before the Section on Experimental Medicine and Therapeutics at the Ninety-Ninth 
Annual Session of the American Medical Association, San Francisco, June 29, 1950. 

1. Hertz, S., and Roberts, A.: Application of Radioactive Iodine in Therapy of Graves’ 
Disease, abstracted, J. Clin. Investigation 21:624 (Sept.) 1942. 

2. Hertz and Roberts. Hamilton, J. G., and Lawrence, J. H.: Recent Clinical Develop- 
ments in Therapeutic Application of Radio-Phosphorus and Radio-Iodine, abstracted, J. Clin. 
Investigation 21:624 (Sept.) 1942. 

3. Soley, M. H.: Present Status of Radioiodine in the Treatment of Graves’ Disease, in 
Transactions ef the American Goiter Association, Springfield, Ill, Charles C Thomas, Pub- 
lisher, 1949, p. 213. 

4. (a) Chapman, E. M., and Evans, R. D.: Treatment of Toxic Goiters with Radioactive 
Iodine, M. Clin. North America 33:1211 (Sept.) 1949. (b) Feitelberg, S.; Kaunitz, P. S.; 
Silver, S.; Simon, N.; Wasserman, L. R., and Yohalem, S. B.: Hyperthyroidism: Treat- 
ment with Radioactive Iodine, Arch. Int. Med. 85:471 (March) 1950. (c) Kelsey, M. P.; 
Haines, S. H., and Keating, F. R.: Treatment of Exophthalmic Goiter with Radioiodine, 
Postgrad. Med. 6:263 (Oct.) 1949. (d) Soley, M. H.; Miller, E. R., and Foreman, N.: 
Graves’ Disease: Treatment with Radioiodine (11%), J. Clin. Endocrinol. 9:29 (Jan.) 1949. 
(e) Prinzmetal, M.; Agress, C. M.; Bergman, H. C., and Simkin, B.: Use of Radioactive 


4 
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The hyperthyroidism of nodular goiter has been treated with I*** far less fre- 
quently than that of toxic diffuse goiter. There is no common agreement on the 
acceptability of I'** for the treatment of this type of hyperthyroidism. It seems to 
be the present consensus that surgical treatment is the preferred method in cases of 
nodular goiter, provided the operation can be performed safely, and, since pre- 
treatment with thiouracils can eliminate the hyperthyroidism, surgical intervention 
is in most instances a safe procedure. 

In cases in which a discrete adenoma exists or in which risk of carcinoma is, 
for other reasons, suspected, the surgical method is generally conceded to be the 
preferable form of treatment, since it is the only mode of therapy in which the nodule 
can be removed. While this argument applies in cases in which a single true 
adenoma is present, it is not as logical a premise in cases of multinodular goiter, 
in which some nodules are likely to remain after subtotal thyroidectomy. 

The first group to suggest that toxic nodular goiter may respond to I*** dif- 
ferently from toxic diffuse goiter consisted of Crile, McCullagh and Glasser,® who 


TaBLe 1—Some Recent Reports of Results of 1481 Therapy in Hyperthyroidism 
(Chiefly Toxic Diffuse Goiter) 








Year Number of Dose Per Cent in 
Authors Reported Patients Range, Mc. Remission 
Chapman and Evans‘* 1949 6 to 15 
Kelsey and others‘ 1949 2.6 to 20 
Soley and others‘¢ 1949 3 to 48 
Prinzmetal and others‘ 1949 0.5 to 14.5 
Feitelberg and others*» 1950 1.2 to 7.4 
(2.5 to 16) 
Werner and others‘s 1949 108 3 to 6.5 


Williams and others‘ 1949 76 2to? 
(+ 22 with 36 
nodular 
goiter) 





stated that larger doses and more treatments are required in controlling the toxic 
nodular goiters. Their figures show that the average effective dose varies by a 
factor of approximately 3. Gordon’s® results, however, show no real difference 
between the dosage requirements for toxic nodular goiter and those for toxic diffuse 
goiter 

DOSAGE 


One of the chief problems confronting those who treat hyperthyroidism with I*** 
is the choice of a suitable dose. The object has been to choose the minimum effective 
dose. This was done at first because of fear of harm from large doses, and, since 


Iodine in Treatment of Graves’ Disease, California Med. 70:235 (April) 1949; (f) Problem 
Cases of Toxic Diffuse Goiter Treated with Radioactive Iodine, J. A. M. A. 140:1082 (July 30) 
1949. (g) Werner, S. C.; Quimby, E. H., and Schmidt, C.: Radioactive Iodine, I1%1, in 
Treatment of Hyperthyroidism, Am. J. Med. 7:731 (Dec.) 1949. (h) Williams, R. H.; Towery, 
B. T.; Jaffe, H.; Rogers, W. F., Jr., and Tagnon, R.: Radioiodotherapeusis, ibid. 7:702 
(Dec.) 1949. 

5. Crile, G., Jr.; McCullagh, E. P., and Glasser, O.: Experience with Radioactive Iodine 
in Treatment of Hyperthyroidism, Cleveland Clin. Quart. 16:1 (Jan.) 1949.. 

6. Gordon, E. S.: Report of 150 Cases of Thyrotoxicosis Treated with I?81, Tr, Am. A, 
Study Goiter, to be published. 
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no ill effects have been observed in the ranges used for hyperthyroidism, the problem 
now concerns itself with arriving at an effective dose which allows the avoidance 
of hypothyroidism. Although this attitude still applies to treatment of toxic dif- 
fuse goiter, it is concerned less in therapy of toxic adenomas, in which the problem 
is chiefly one of obtaining as rapid a control of the hyperthyroidism as possible 
without undue risk from excessively large doses. Here hypothyroidism seldom 
occurs. 

Many methods have been used for estimating the size of an effective dose, but 
none has been found entirely satisfactory. Most of these methods have been based 
on a clinical estimate of the size of the gland and the radioiodine uptake following 
a tracer dose, as measured directly over the gland or by urinary excretion. From 
such figures estimates are made of the number of microcuries of I'** per gram of 
thyroid to be given in treatment. There are many possible sources of error, 
among them the lack of accuracy in a clinical estimation of gland size and the pos- 
sible irregularity of iodine distribution within the gland, as well as the length of 
time over which iodine is retained. For such reasons and perhaps others not yet 
understood, the minimal effective dose cannot be accurately predicted in a given case. 
Effective doses have been estimated to vary from 23 to 575 microcuries per gram 
of thyroid tissue. Chapman ** has reported the average dose required for remission 
as 160 microcuries per gram; Soley has given it as 21.3 to 143.5 microcuries,** 
and Williams *" states that 225 microcuries per gram is the average, 8 millicuries 
being the average total effective dose in toxic diffuse goiter. Werner and his asso- 
ciates *® reported 100 to 200 microcuries per estimated gram of thyroid was neces- 
sary for remission. Admittedly, better methods are needed. For the present we 
believe the most practical method is to give as an initial dose one which approxi- 
mates the smallest that may produce a satisfactory result, the total requirement being 
judged according to the physiological response obtained. 


In general, our initial doses in toxic diffuse goiter have been as follows: For a 
gland judged to be near normal size, namely, about 30 Gm., 4 millicuries is given, 
with 1 additional millicurie for each additional 10 Gm. of gland. Thus, if a gland 
is twice normal size, 7 millicuries is given, and a gland estimated to be 90 Gm. in 
volume receives 10 millicuries. In a few instances in which glands were unusually 
large or hyperthyroidism extremely severe, additions have been made so that one 
patient was given an initial dose of 14 and one of 17 millicuries. 


SELECTION OF PATIENTS 

In toxic diffuse goiter the clearest indication for the administration of I’*! has 
been one or more postoperative recurrences of hyperthyroidism. Other patients 
have been selected for treatment because of old age, the presence of poor cardiovas- 
cular status or the existence of severe concurrent disease of another type. Surgical 
treatnient was refused or was not preferred by some patients in whom there were 
one or more recurrences after discontinuance of therapy with propyl or methyl 
thiouracil. In others enlargement of the thyroid or some toxic reaction to the 
thioureas discouraged continued use of these drugs. In the past this treatment has 
been reserved generally for persons over 40 years of age because of the remote 
possibility of carcinoma appearing in the thyroid many years following radiation 
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therapy. It is already apparent that the trend is toward leniency in adhering to this 
age limit, especially when other indications exist. The age range has been 7 to 74 
years. In all young patients the parents of the patient are asked to share the 
theoretical risk of late complications. In our cases of nodular goiter all patients 
but one have been over 40 years of age. The treatment with I*** was selected 
usually because of old age, poor cardiac status, failure to maintain a remission after 
propyl or methyl thiouracil therapy or aversion to surgical intervention. 

In all cases of toxic diffuse goiter the decision regarding treatment is influenced 
by our conviction of the extremely high efficiency of the method ; there are no known 
complications except hypothyroidism, and this in a proportion not differing materi- 
ally from that seen postoperatively. In cases of nodular goiter our decision is 
affected by the possibility that, in some instances, remaining nodules may be poten- 
tial carcinomas, and also by the fact that up to now we have had to ask the patient 
to bear some degree of hyperthyroidism for a longer period with this form of 
treatment than would be necessary following surgical therapy. There are some 
patients with severe heart disease who may become good surgical risks, but in whom 
the additional burden of six months or more of hyperthyroidism might have grave 
consequences. 

CLINICAL MANAGEMENT 


The diagnoses were based on clinical judgment, basal metabolic rates and, in 
questionable cases, cholesterol determinations and I'** tracer uptake studies. All 
patients were seen by consultants from departments of both endocrinology and 
surgery. The iodine used has all been carrier-free I**' as received from the Institute 


of Nuclear Studies, Oak Ridge, Tenn. We have accepted the Institute’s calibration, 
and our only change has been one of dilution;, the water containing the I'** is 
colored for added safety in handling. In patients who have been pretreated with 
iodine but have active hyperthyroidism, propyl or methyl thiouracil is given in addi- 
tion to the iodine, and administration of the iodine gradually discontinued as control 
is obtained; I'** is given four days after withdrawal of propyl or methyl thiouracil 
treatment, as soon as the I*** uptake becomes high. In some patients in whom the 
hyperthyroidism is extremely severe and crisis appears to be impending, iodine in 
the usual form may be given, starting a few days after I**t administration. In others 
in whom the situation is somewhat less urgent, hyperthyroidism may be better con- 
trolled for a time with administration of propyl or methyl thiouracil first because 
of the rather remote possibility of precipitating a crisis during the first one to two 
weeks following I'*! treatment or the fear of imposing excessive cardiac stress 
during a similar period. 

In all instances caloric intake is increased to meet the metabolic needs, and all 
other measures, such as rest, digitalization, low sodium diet, sedation or careful 
diabetic control, are prescribed as indicated. 

All patients are asked to return at intervals of two months, at which time a 
clinical evaluation of the disease, together with the basal metabolic rate, constitutes 
a basis for continued treatment. 

Judgment concerning a second dose is made on the following basis: In patients 
with severe hyperthyroidism who show no improvement in two months, the original 
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dose is repeated or increased; in those whose basal metabolic rate falls but remains 
above + 30 per cent after two months, a dose approximating half the original is 
given. For all who show a relatively rapid and good response, who are progressing 
satisfactorily clinically and in whom the basal metabolic rate is below + 20 per cent, 
we are inclined to postpone further treatment for two more months. This is because 
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Fig. 1.—Graphic presentation of basis for judgment concerning repetition of I1%1 treatment 
after two months in patients with hyperthyroidism. 
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Fig. 2—The height of the basal metabolic rate indicates in general the severity of the 
hyperthyroidism, which was under control with propyl thiouracil when the initial dose of 
[181 was given. Twelve months later after a total of 70 millicuries of I1*1 clinical hyper- 
thyroidism, though mild, still existed. 


experience has shown that improvement may continue for more than three months, 
as demonstrated by the fact that hypothyroidism may not appear until the fourth 
month after administration of I***. When mild hyperthyroidism remains after 
four months, a dose about half that given initially is advised. Striking exceptions to 
such rules for calculating required dose are seen occasionally, as shown in figure 2. 
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RESULTS IN TOXIC DIFFUSE GOITER 


Two hundred and three patients with diffuse goiters have been treated with 
I'*1, and all but nine have been followed for two months or more. The first of 
these was treated in October 1947; the last in January 1950. The problem of 
expressing the value of I'* in the production of a remission of hyperthyroidism in 
toxic diffuse goiter is a peculiar one. It appears at present that a remission can be 
produced in all cases if a sufficiently large dose is given. The effectiveness of the 
isotope may be best expressed, therefore, in terms of the total dose necessary, 
the number of doses or the length of time required to produce complete remission. 
The final evaluation in terms of recurrences or possible long time complications will 
not be completed until patients are followed throughout their lives. 

Table 2 shows the distribution of our patients with toxic diffuse goiter according 
to age and treatment received previously. It will be noted that 128, or 63 per cent, 


TABLE 2.—Age and Previous Treatment of Patients with Toxic Diffuse Goiter 








Age, Yr. 


Previous Treatment “91t080 31to40 41to50 51to@0 60+ 

39 41 1 

Recurrent after surgical intervention 16 1 
2 4 
1 





Propy! thiouracil without recurrence 
Recurrent after propyl thiouracil 


Totals 5 it 








TaBLe 3.—Height of Basal Metabolic Rate and Various Factors in Toxic Diffuse Goiter 
in Remission Following I'*1 Therapy 








Per Cent Mean Time 
Extremes Mean in Remis- to Obtain Dose Range, 
of Total Total sionon MeanNo. Remission, Mce., in 50% 
Dose, Me. Dose, Mc. OneDose of Doses Mo. of All Cases 
4 to 34 11.5 65 44 7tol4 
4 to 38 11,1 i] si 3.9 7 toll 
7 to 4l 16.0 50 4.5 7 tol 





of the patients were over 40 years of age, while 40, or nearly 20 per cent, of the 
entire group were below 30 years of age; no correlation has been found between 
age and the size of the dose necessary to bring about a remission. 

Table 3 shows the relationship of the basal metabolic rate to the total dose used, 
the number of doses required and the approximate time taken to produce a remission. 
It is evident that there is an extremely wide variation in size of dose. We have 
used 7 millicuries most commonly as an initial dose. A smaller dose might have 
been equally effective in some cases. The table shows little correlation. It is true 
that the mean total dose is greater for the patients in the third group, and the hyper- 
thyroidism of fewer of them is controlled with one dose of the sizes used. It is 
instructive to contrast this table with table 4, in which the size of the goiter is con- 
sidered the chief factor with which to compare the requirements of dose and time 
to produce a remission. 

Here a close correlation exists among all categories except in the matter of 
extremes of dosage which in itself is interesting and indicates clearly that, although 
in general a large gland requires more I'*? than a small one, some large glands can 








10 ARCHIVES OF INTERNAL MEDICINE 


be successfully treated with relatively small doses. The fact that dose requirements 
are related more closely to gland size than to severity of the disease may be shown 
in another manner, as table 5 indicates. 

Increase in dose requirement because of increase in basal metabolic rate approxi- 
mates 15 per cent, while that due to increase in gland size is as much as 74 per cent. 

Of the patients whose condition was in remission following treatment, 65 per 
cent required only one dose and 28 per cent required two doses, while enly 7 per 
cent required three, four or five doses. 


TaBLe 4.—Estimated Weight of Thyroid in Toxic Diffuse Goiter Compared with Total Dose, 
Number of Doses and Time to Obtain Remission After I'%1 Therapy 








Per Cent Mean Time 
Extremes in Remis- Mean to Obtain Dose Range, 
Estimated Weight of of Total sion on Number Remission, Me. in 50% 
G Dose, Me. > . One Dose of Doses Mo. of All Cases 
4 to 21 9. 7 13 3.6 Ttoll 
7 to 38 2. 54 15 3.9 7tol4 
7 to 38 5 1.8 6.1 10 to 20 


Thyroid, Gm. 








Tasie 5.—Average Doses of 1**1 Producing Remission in Patients Having Toxic Diffuse 
Goiter with Small and with Large Goiters at Various Levels of Basal Metabolic Rate 








Goiter Weight, Less Than 50 Gm. Goiter Weight, 50 to 90 Gm. 
———————e A 





nating 
No. of No. of 


Patients B. M. R., % 1181, Me. Patients B. M. R., % 
<3 8.7 14 < 30 
30 to 50 8.5 32 30 to 50 
> 10.0 23 > 


TABLE 6.—Data on Fourteen Patients with Toxic Diffuse Goiter Followed Longer 
Than Two Months 








+ 


Months followed 
Number Of patients 
Number of doses 


a 


Total doses, mc 


mOnAe DEH OF 


ee 


The mass of thyroid tissue in toxic diffuse goiter diminishes greatly following 
I’* therapy, and from a practical standpoint the goiter almost invariably dis- 
appears. Among 100 consecutive cases, the gland which was smallest before treat- 
ment was not palpable, while the largest was 150 Gm. The average pretreatment 
estimated weight of the thyroid was 56 Gm., and the average post-treatment esti- 
mated weight was 29 Gm. Thirty-eight per cent of all goiters at the time of remis- 
sion were considered normal in size or were not palpable. 

Of our 203 patients 25 have been followed only two months, and these 23 were in 
remission when last seen. There were, in addition, 14 patients followed longer who 
were not in remission when last seen. Table 6 shows the length of time over which 
these patients were followed, the number of doses and the total dose given. 
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Only four of the 203 patients were known to have continuing hyperthyroidism 
six months or more after treatment was begun. Seven patients we believe have had 
a recurrence. In two we have too little data to prove this. They became symptom 
free and regained the weight which had been lost, but subsequently the symptoms 
returned. No examination or basal metabolic rate estimations were possible, 
however, at the time they were symptom free. In five others we have evidence of 
a recrudescence of the disease after control had been accomplished. Some data 
on these five patients are of interest. This appears to mean a recurrence rate at 
present of about 3 per cent. 


TaBLe 7.—Recurrent Hyperthyroidism in Patients with Toxic Diffuse Goiter Following 
Control with I 181 Therapy 








Patient Time, 
No. Wk. 0 

1 B.M.R.,.% +25 
Dose, me. 10 

2 B. M. R., % 
Dose, me. 6 

3 B. M. R., % 
Dose, me. 7 

4 B.M.R.,% +47 , 
Dose, me. 6.5 .. 

5 B.M.R.,% +38 
Dose, me. 6 





* Fifty-two weeks after therapy. 


Tas_e 8.—Change in Exophthalmos After [31 Therapy in Twelve Patients Followed 
Two to Fourteen Months 








Amount of 
Type of Change No. of Patients Change, Mm. 


Decrease . 1 —3 


pT Pe eee ee 


The only complication we have observed is hypothyroidism. Nineteen of these 
patients have been given desiccated thyroid for mild hypothyroidism or definite 
myxedema. In some the hypothyroidism has been overcome spontaneously. One 
patient, for example, had myxedema five months after administration of 14 
millicuries of I?*4. After nine months, however, she maintained a basal metabolic 
rate of plus 7 per cent without thyroid medication. 


EXOPHTHALMOS 


We have not seen exophthalmos increase to severe proportions in any patient 
after the administration of I’**. It is also evident that increase in exophthalmos 
is not prevented by this treatment. Repeated measurements with a Hertel 
exophthalmometer have been made in 12 patients over periods varying from two 
to 14 months. The change in proptosis in millimeters is indicated in table 8. We 
were interested to observe that in one patient the proptosis and lid swelling increased 
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steadily during methyl thiouracil therapy. The severity of his ocular changes 
appeared much greater than indicated by the measurements, which were right eye 
24 mm. and left eye 23 mm. Five months after I'** therapy the right eye measured 
23 mm. and the left 22 mm., and in 14 months the right was 21 mm. and the left 
20 mm. 

Careful hematological studies in 12 patients have failed to reveal any evidence 
of damage. A sperm count several months after treatment was normal in one man. 
Menstrual abnormalities have not followed treatment, and the endometrium obtained 
at biopsy was shown to be progestational in one patient. Renal function tests have 
disclosed no evidence of damage. One elderly woman who had had a nephrectomy, 
hydronephrosis in the remaining kidney and uremia showed some improvement in 
renal function following control of her hyperthyroidism with I'**, 


Tasie 9.—Age and Previous Therapy in Seventy-Eight Patients with Nodular Goiter 








Age 





Previous Treatment 31 to 40 41 to 50 51 to 60 
3 


Recurrent after propyl thiouracil.....................- 
Recurrent after surgical measures em 1 
Propyl thiouracil therapy with no recurrence 


4 








TasLe 10.—Relationship Between the Height of Basal Metabolic Rate and Other Factors in 
Hyperthyroidism of Nodular Goiter Controlled with [)*1 Therapy 








ad Mean Time 
Extremes Per Cent in to Obtain Dose Range, 
Remission Mean No. Remission, Me. in 50% 
on One Dose of Doses Mo. of All Cases 
8.6 24 6.4 21 to 58 
14.0 2.4 7.0 7 to 45 





NODULAR GOITER 

Seventy-eight patients who had hyperthyroidism associated with nodular goiter 
have been treated with I’**’. 

The distribution according to age and previous therapy is shown in table 9. 
It is seen that 73 of the 78 patients were over 50 years of age. The younges 
patient in this group was 34, the oldest 76. 

The range of dosage for patients with toxic adenoma in whom control of hyper - 
thyroidism has been attained varies greatly from that for patients with toxic diffuse 
goiter. Table 10 compares the required dose with lower and higher metabolic rates. 
Because there were fewer patients in this group than in the group with toxic 
diffuse goiter, and because only 10 of the group had basal metabolic rates over 
+50 per cent, they have been divided into only two categories. No close relationship 
between height of basal metabolic rate and dose requirement is apparent. It will 
be noted that the lowest dose listed is 7 millicuries. Actually only three patients 
required this dose. These were classed as having nodular goiter before treatment. 
It is not always possible to make a clear clinical differentiation between toxic diffuse 
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goiter and texic adenoma in patients past middle age, especially since some such 
patients with toxic diffuse goiter, without recognizable ocular changes, will have 
had preexisting thyroid nodules. Inasmuch as the hyperthyroidism of these three 
was controlled with one dose, it appears in retrospect that they had toxic diffuse 
goiter. The great difference in dose requirement in the majority of patients is 
apparent in the fact that only 23 per cent of our patients with toxic diffuse goiter 
required more than 14 millicuries for control, while 69 per cent of the patients 
with nodular goiter required doses higher than this. 

The difference is also evident in a comparison of the proportion of cases con- 
trolled on one dose, the higher average dose and the longer time to obtain a 
remission in patients with nodular goiter. In view of these observations and 
because we have not yet seen hypothyroidism in any patient with toxic adenoma 
treated, we are now inclined, when there seems to be no question that iiyper- 
thyroidism is arising as a result of nodular goiter, to begin with an initial dose of 


TasLe 11.—Relationship of Size of Nodular Goiter and Various Factors in Hyperthyroidism 
Controlled by I18i Therapy (Forty-One Cases) 








Per Cent Mean Time 
in Remis- to Obtain Dose Range, 
Estimated Weight sionon Mean No. Remission, Mece., in 0% 
of Goiter, Gm. ‘ .  OneDose of Doses Mo. of all Cases 
u 2.5 7.6 20 to 46 
15 2.7 7.6 21 to 58 





TABLE 12.—Causes of Death in Four Patients with Nodular Goiter 








Time 
Patient After Last Size of 
No. Cause of Death Treatment Dose, Me. 
1 Congestive heart failure 15 days 31.5 
2 Cerebral accident 17 days 4.0 
3 Cerebral accident (embolus) > 53.0 
4 Pulmonary hemorrhage 11.9 





20 millicuries or more. Table 11 shows the relationship between the size of the 
nodular goiter and the factors considered previously. Because of the smaller 
number of patients only two categories have been arranged, and the division is 
chosen so that approximately half the patients are in each group. Here it is evident 
that the size of the goiter bears no such clear relationship to required dosage as it 
does in toxic diffuse goiter. This may be partly because the size of the gland is 
larger and there is greater possibility of error in estimation of size. Another 
theoretical possibility is that the most active nodules absorb most of the radioiodine 
each time a dose is given, the same phenomenon being repeated by other nodules 
on subsequent doses. 

There was a surprising reduction in thyroid size in patients with the nodular 
goiters also following treatment. The smallest estimated thyroid weight before 
therapy was 30 Gm., the largest 350 Gm., and the average 102 Gm. After 
treatment of patients obtaining remission the thyroid size varied from 20 to 150 
Gm. and averaged 54 Gm. 

Four patients with nodular goiter have died between the time I'** was given 
and the control of hyperthyroidism. The causes are listed in table 12. These 
patients have not been included in the totals considered elsewhere. 
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The curability of the hyperthyroidism in nodular goiter is quite a different 
problem from that of the hyperthyroidism in toxic diffuse goiter so far as I** 
therapy is cencerned; much larger doses and a longer time are required. In our 
group of 78 patients, 18, or 23 per cent, are still hyperthyroid. These patients 
were treated over periods of two to 10 months with doses totaling as high as 68 
millicuries. One patient who required a total of 104 millicuries was hyperthyroid 
in nine months but normal in 15 months. 


SUMMARY 


The results of I*** treatment in 203 patients having diffuse goiters and hyper- 
thyroidism and in 78 patients having nodular goiters and hyperthyroidism are 
presented. 

Of the 203 patients with toxic diffuse goiter (Graves’s disease), 16 were not 
in remission when last seen, and, of these 16, two had been followed only two 
months. Only four of the remaining 14 are known to have continuing hyper- 
thyroidism six months or more after their initial treatment. 

In toxic diffuse goiter there is some relationship between the height of the 
metabolic rate and the dose of I'*' required for remission. Our patients with high 
basal metabolic rates required a dose approximately 15 per cent higher than those 
with low rates. The relationship between the size of the gland and the dose 
requirement is much closer. Control of the hyperthyroidism in patients with large 
glands may require 75 per cent more than in patients with small glands. There 
is, however, a great variation in dose which cannot be accurately predicted. 

Among the patients with toxic diffuse goiter there has been, to the present, 
a recurrence rate of about 3 per cent. 

The group of 78 patients with nodular goiter and hyperthyroidism contains 18 
who are still hyperthyroid. The severity of the hyperthyroidism appears to bear 
little relationship to the size of the total dose needed for remission. There is a 
somewhat closer relationship between size of gland and size of total remission 
dosage, but this is much less definite than in toxic diffuse goiter. 

The great difference in total dosage requirement for remission between most 
patients with toxic diffuse goiter and the patients with nodular goiter with 
hyperthyroidism is pointed out. 

To date, the only complication of treatment recognized in this series has been 
that of hypothyroidism. This has been present in approximately 10 per cent of the 
patients with toxic diffuse goiter. No case of hypothyroidism in a patient having 
toxic adenoma treated with ardioactive iodine has yet been observed. 

I'** is acceptable treatment in certain selected cases of nodular goiter, provided 
the shortcomings of the method are accepted. 


ABSTRACT OF DISCUSSION 


Dr. Sipney C. Werner, New York: My colleagues and I use lower dosages than the 
Cleveland Clinic but with surprisingly similar results. The first dose is 3 to 7 millicuries. 
Remission of hyperthyroidism occurs in two of three patients. A second or third dose is given 
when needed. The ultimate remission rate of 90 per cent or higher obtains as with the Cleveland 
program. Other factors than dosage must explain this result, i. e., total radiation received by 
the gland or biologic variability. Radioiodine after ingestion is absorbed, and a percentage is 
taken up by the thyroid gland. Its size is then important, since the radioiodine is distributed 
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throughout the gland. Last, the “effective half-life’ of the isotope becomes of interest. The 
physical half-life of I131 is eight days, i. e., in eight days half of it breaks down. However, owing 
to secretion by the gland, the half-life biologically is shorter and varies between four and six 
days. Thus, effective radiation is conditioned by this fact. 

[Slide] The amount in equivalent roentgens (e. r.) which the thyroid gland received after 
a single dose of [131 is listed. There is an enormous spread in values. As little as 2,000 e. r. 
may induce remission, and as much as 10,000 e. r. may not. Therefore, the problem of variable 
response to treatment is not solved by initial size of isotope dose, uptake of the dose or by 
equivalent roentgens provided. The problem is one of an unknown factor of biologic variability 
in the gland itself. This has limited efforts to surpass a remission rate of about a 70 per cent 
with a single dose of isotope. After treatment, the establishment of whether remission has been 
obtained may be difficult. Hyperthyroidism may exist after treatment with any modality of 
therapy and with a normal basal metabolic rate. The fact that the basal metabolic rate is 
within + 10 per cent is no guarantee of remission. 

Finally, as stressed by Dr. McCullagh, operation is still an excellent method of therapy 
for hyperthyroidism. The remote fear of late cancer from radiation is enough to warrant restrict- 
ing, in general, the use of radioiodine in previously untreated toxic goiter to persons over 45 
years of age. Until this cancer question is settled, it is probably not wise to yield to the tempta- 
tion to treat younger persons. In recurrent toxic goiter, however, the effectiveness of the agent 
is so superior to that of any other modality that radioiodine therapy is the method of choice 
even for patients of the younger age groups. 

Dr. S. J. Grass, Beverly Hills, Calif.: I, too, wish to endorse the use of radioiodine as the 
therapy of choice in toxic diffuse goiter. In over three years of experience with approximately 
150 such patients the group treating diseases of the thyrvid at the Cedars of Lebanon Hospital 
found in radioiodine an effective therapeutic agent. Remission has been achieved in a higher 
percentage of patients with less morbidity than with any other method of treatment thus far 
tested in this clinic. The permanency of the remission is determined by repeated radioiodine 
uptake studies every two months, and, when warranted by an abnormally high uptake rate, 
additional radioiodine is given until the patient becomes asymptomatic. If it is necessary to 
facilitate a prompt remission in highly toxic cases, strong iodine solution is provided for a 
brief period. 

It may be argued that remission from thyrotoxicosis is attained much more slowly after 
radioiodine therapy (average of eight weeks) than after thyroidectomy. This may be true in 
many patients. But to have an effective remedy applied to an ambulatory rather than a hospital- 
ized patient, and one which is devoid of the not infrequent complications of post-thyroidectomy 
hypoparathyroidism or laryngeal palsy, certainly merits the extra time necessary to induce 
clinical remission. Our only complications thus far have been hypothyroidism, not myxedema, 
readily controlled by minimal doses of thyroid extract. Our effective range of radioiodine dosage 
has been approximately 6 to 8 millicuries, with many exceptions, especially in those patients 
with large toxic goiters which occasionally require much more radioiodine for clinical remission. 

The fear of some clinicians of carcinogenesis inherent in radioiodine therapy is not founded 
on any real evidence known to me and should not deter the use of this valuable agent in the 
treatment of toxic diffuse goiter. I should welcome some discussion by Dr. McCullagh on 
this point. 

Inasmuch as the uptake of radioiodine by the thyroid gland measures a twofold function, 
(1) organic binding of the iodine to protein and (2) concentration of the iodine to 200 to 300 
times the level in the blood, tracer doses can serve as a valuable diagnostic tool, especially in 
differentiating pseudothyrotoxicosis from true thyrotoxicosis. 

At this time I am uncertain whether some neurotic patients with acute anxiety states may 
show abnormally high radioiodine uptake values in the absence of thyrotoxicosis. Certainly 
in our hands this test was found less likely to mislead the clinician than determinations of the 
basal metabolic rate in pseudothyrotoxicosis. I wonder what Dr. McCullagh’s experience may 
have been with radioiodine uptake studies in anxiety states. 

Since the inception of radioiodine therapy in our clinic, no patients with toxic diffuse goiter 
have been submitted to thyroidectomy. We and our patients have been more than gratified with 
this therapeutic agent. 
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Dr. J. Marton Reap, San Francisco: At the meeting of the American Radiological Asso- 
ciation in San Francisco in December 1948, I read a paper on “A Twenty-Five Year Follow-up 
on Graves’ Disease Patients.” These patients were treated, not with radioactive iodine, but 
with roentgen rays. The study was suggested by the late Dr. Mayo Soley, who had been using 
radioactive iodine and obtaining results such as have been reported today. Satisfied with the 
immediate results, he thought that we might be able to get data on the long term effects if I 
made a follow-up study of some of the patients I had treated 20 years ago and on whom I 
had made one follow-up study in 1932. I reported only on patients with toxic diffuse goiter, 
omitting all those with toxic nodular goiter, since I think that is primarily a surgical condition. 
I cannot cite the figures, nor would I take the time to do so, but I will say that of the 15 patients 
who still survived after 20 to 25 years the majority were doing very well. One of them had lived 
beyond her normal expectancy of life and died at the age of 83. I believe the study indicates that 
the later results of the treatment of thyrotoxicosis with radioactive iodine may be expected 
to be satisfactory. I think this new approach to the treatment of thyrotoxicosis has given 
satisfactory results, and that we may expect even more from it in the future. 

Dr. J. R. Maxrretp Jr. Dallas: I want to ask Dr. McCullagh to answer fully the question 
one of the previous discussants brought up about carcinogenesis and the use of radioactive 
materials. I know that at the mention of radioactive materials a red flag goes up, and someone 
says, “Yes, they are dangerous.” They do have certain dangers, especially when improperly 
used, but we must make proper evaluations. When we think about the prognosis for our patient 
with toxic diffuse goiter, we should consider the factor of surgical treatment not only as against 
therapy with radioactive iodine but also as against the use of antithyroid drugs. 

I wonder whether the biologic chemist can tell us the fate of the patient who has taken 
thiouracil or propylthiouracil for a number of months. I am sure that Dr. McCullagh, from 
his own experience or from that of some of his colleagues, will recall rather disastrous untoward 
effects with certain antithyroid drugs. I wonder whether he can report any serious untoward 
effects to date from use of radioactive iodine. It is the feeling of most of us working with 
radioactive iodine that the “calculated risk” of carcinogenesis falls far below the established 
risk of treatment with the antithyroid drugs and of surgical intervention. This impression is 
substantiated by the report of the Brookhaven conference on radioactive iodine. 

Dr. C. E. Dunn, Detroit: Would Dr. McCullagh tell us how he estimates the weight of 
the gland? 

Dr. E. Perry McCuiacn, Cleveland: We estimate the weight of the gland by palpation. 
In the case of glands of more than 90 or 100 Gm. I think our error may be great; however, 
with glands of from 40 to 90 Gm. the estimates of various observers agree closely. As Dr. 
Werner emphasized, our figures do not show that smaller doses than the ones we used would be 
ineffective. The method we have suggested is not a thoroughly satisfactory one for judging the 
size of the dose. It is a stopgap arrangement to be used until we arrive at better methods than 
we have at present; since men like Dr. Werner throughout the country are working on this 
problem constantly, they will undoubtedly discover a more accu.ate method eventually. So far 
as uptake studies are concerned, we have not been entirely satisfied with the correlation that 
they show on patients who have, we believe, clinical hyperthyroidism. Further development of 
dependable diagnostic tests is needed. 

The measurement of radioactivity in the serum, as in the protein-bound fraction, is promising. 
I have had no experience with the measurement of I'31 uptake and tracer studies in anxiety 
states. I believe it may be valuable to give I127 or ordinary iodine directly after the administra- 
tion of I181 in case of impending crisis, as Dr. Glass points out. 

We had one case of transient amenorrhea following the use of I1%1 in a patient, aged 38. We 
have done endometrial biopsies in six patients some months after the administration of radio- 
active iodine and found progestational endometrium in each of them. In other words, the 
patients were still ovulating. 

Concerning the danger of carcinoma, I am sure most of you know as much about that as I do. 
I am not one who believes that nodular goiter in general holds a great risk of carcinoma. I do 
think, however, that the risk should be given careful consideration. I certainly do not think 
we should take a chance of treating hyperthyroidism associated with a discrete adenoma, which 
we know has a great propensity for carcinoma. 
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HE NATURE of the radiations from the iodine isotope, I***, makes it valuable 

as a source of internal radiation for those tissues which will selectively absorb 
iodine. Although this radioactive isotope emits both beta and gamma rays, the great 
majority of the biologic activity is due to the beta particles which are entirely 
absorbed within a distance of about 2 mm. in tissue. In fact, most of the beta rays 
travel considerably less than 2 mm. Because the beta energy is absorbed so close 
to its source, intense local radiation effect occurs wherever I*** is concentrated and 
is limited to this range. The gamma radiation penetrates farther through the tissues, 
and much of it escapes from the body. The effect which the gamma rays do have on 
the tissues is thus distributed widely. Consequently, the gamma radiation effect in 
any area is relatively small. Since gamma rays escape from the body, localization 
of I’! may be detected externally by means of a Geiger-Miiller counter tube. The 
half-life of I'** is eight days; thus, the radiation is limited to a relatively short 
period. 

The material which is used clinically is in the form of sodium iodide and is in a 
slightly alkaline solution, with no added carrier. 

The purpose of this paper is to discuss briefly the use of radioactive iodine in 
the diagnosis of thyroid states and in the treatment of both hyperthyroidism and 
carcinoma of the thyroid. 

DIAGNOSIS 

Radioiodine has proved to be a valuable agent in the diagnosis of thyroid 
function. The methods devised fall largely into three categories, all of which are 
essentially rate determinations made following oral ingestion of I'*'. They involve 
the determination of the rate of urinary excretion, uptake by the thyroid gland and 
incorporation into the “hormonal” iodine of the blood. 
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The rate of urinary excretion has been studied by numerous investigators. 
McArthur, Rawson, Fluharty and Means * observed that the mean urinary excretion 
in thyrotoxic patients was 25 per cent, with a range of 7 to 45 per cent, and in 
euthyroid patients the average excretion was 59 per cent, witha range of 23 to 98 per 
cent. There was considerable overlapping of the two groups in the range of 20 to 40 
per cent. The excretion by hypothyroid patients varied from 75 to 95 per cent. The 
results from our studies are similar. Thus, a low urinary excretion of radioactive 
iodine is indicative of increased thyroid activity. Conversely, a high urinary excre- 
tion is suggestive of a hypofunctioning thyroid gland. 

Measurement of the rate and extent of uptake by the thyroid gland following a 
small dose of I'*' is a more direct index of thyroid activity. Werner, Quimby and 
Schmidt *? have made an extensive study of the uptake in various diseases of the 
thyroid. Their results are based on the per cent uptake of a tracer dose (40 to 100 
microcuries) in 24 hours, as measured by a Geiger-Miiller tube placed 15 cm. from 
the neck. Ninety-one per cent of the euthyroid patients showed an uptake between 
10 and 35 per cent. The other 9 per cent had higher values. Ninety-four per cent 
of their group of hyperthyroid patients had uptakes greater than 35 per cent. The 
remaining hyperthyroid patients showed 34 per cent uptake or under. There was a 
definite overlap between the euthyroid and hyperthyroid groups. 

Chaikoff, Taurog and Reinhardt * demonstrated, in rats, that the rate of incorpo- 
ration of injected radioiodine into plasma protein-bound iodine varied with the 
degree of thyroid activity. They showed that the rate was increased following the 
injection of thyrotropic hormone and was decreased after partial or total thyroid- 
ectomy ; they suggested that this rate might be a useful guide to thyroid function. 

In 1949 Clark, Moe and Adams ‘ presented a study of the conversion of orally 
administered inorganic radioactive iodine into plasma protein-bound iodine in 
patients with various thyroid states and in patients with iiypertension and cardiac 
disease with an elevated basal metabolic rate. By determining the total amount of 
radioiodine in the plasma and the amount in the plasma pretein 24 hours after the 
ingestion of 1.0 to 1.5 millicuries (Oak Ridge Standard) of I‘, a ratio could be 
calculated. This “conversion ratio” was defined as 





Protein-bound plasma I** 
Total plasma I™* x 100. 


In the patients studied there was no overlapping of the conversion ratios 
between the hyperthyroid group and the euthyroid group. The normal values ranged 
from 13 to 42 per cent in 22 euthyroid patients and from 45 to 96 per cent in 28 
patients with hyperthyroidism. Persons who converted 10 per cent or less were 
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considered to have hypothyroid activity. Patients with hypertension or cardio- 
vascular disease and elevated basal metabolic rates but no known thyroid malfune- 
tion did not show a high conversion ratio. In subsequent clinical work this ratio 
has been a valiable adjunct in the diagnosis of various thyroid states, although in a 
large series of patients some overlapping was observed between euthyroid and 
hyperthyroid states. Likewise, several of the patients who were clinically euthyroid 
had low conversion ratios. The main disadvantage of this method has been the use 
of 1.0 to 1.5 millicuries of I'** for the test dose. Recently,® this procedure has been 
so modified that only 0.05 to 0.20 millicurie of I*** is necessary. 


HYPERTHYROIDISM 


The first thyrotoxic patients treated with radioactive iodine were reported on 
in 1942 by Hertz and Roberts * and Hamilton and Lawrence.’ Since then, numerous 
groups have reported their experiences. The results of treatment have been 
encouraging and have established a place for radioactive iodine in the treatment 
of selected patients with hyperthyroidism. During the past 32 months we have 
instituted therapy in more than 200 persons with hyperthyroidism. In 100 of these 
therapy has been completed.® 

It will require many years before final evaluation of the possible harmful effects 
of internal beta radiation to the thyroid and other body tissues can be fully estab- 
lished. We do not feel the danger is great, but, because of its possibility, we have 
attempted to select patients for treatment with radioiodine according to the following 
criteria: (1) recurrent hyperthyroidism; (2) hyperthyroidism with such other 
pathological manifestations as severe heart disease; (3) failure of propylthiouracil 
therapy in patients who do not want surgical intervention; (4) uncomplicated 
hyperthyroidism in persons in the older age group. 

The dose of radioactive iodine (I'*') administered is based on the weight of the 
gland. A dose of approximately 0.1 millicurie per estimated gram of tissue is given. 
Patients are followed at intervals of eight weeks until euthyroidism has been estab- 
lished, and every six months thereafter. If the initial dose is inadequate, additional 
radioiodine is administered as indicated. 
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Thiocyanate, iodine, propylthiouracil and other antithyroid drugs interfere with 
the uptake of radioiodine by the thyroid gland. Consequently, administration of 
such drugs should be discontinued for about four weeks before I'*** therapy is 
instituted. 

Most of the patients are given ambulatory treatmen. and have been encouraged 
to continue their normal activity, unless the severity of their disease does not permit. 

Of the 100 patients in whom therapy has been completed, 88 had a satisfactory 
remission, hypothyroidism developed in nine and three became myxedematous. 
Persons with diffusely enlarged thyroid glands required an average of 5.6 millicuries 
of I*** and approximately four to six months before a satisfactory state was obtained. 
In contrast, persons with toxic nodular goiters needed an average of 11.7 millicuries 
and frequently a longer period to effect the desired result. 

All the diffuse goiters decreased remarkably in size. Many are no longer 
palpable. Nodular goiters showed only a slight tendency to become smaller. 

Because of the high incidence of carcinoma *° associated with solitary nodules, 
caution should be exerted in treating patients with such lesions. Several of our 
patients had solitary nodules. In these persons surgical intervention was strongly 
recommended after the establishment of euthyroidism. 

Other than the instances of hypothyroidism, no complications resulting from the 
administration of radioactive iodine have been observed. There has been no radiation 
sickness and no evidence of bone marrow depression or injury to the parathyroids 
or kidneys. Increase in exophthalmos has not been observed, and a definite improve- 
ment has been noted in a few patients. 


; CARCINOMA 

The first attempt to localize radioactive iodine in thyroid carcinoma was made 
10 years ago by Hamilton, Soley and Eichorn.*t However, not until the early post- 
war period was sufficient radioiodine available to permit an extensive study of its 
efficacy in the treatment of malignant growths of the thyroid. Since then numerous 
investigators have reported encouraging results in the treatment of many such 
lesions with I***. It has been estimated that when unselected cases of thyroid 
cancer are treated approximately 15 per cent of the cancers will accumulate radio- 
active iodine. The avidity seems to be correlated with the degree of function of the 
tumor tissue. Our experience in the study of 50 patients has been similar. 

The method which we have used in the treatment of carcinoma of the thyroid 
differs from that used in the majority of other clinics. It has been observed ** that 
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ablation of the normal thyroid tissue by surgical measures or radiation may be 
followed by a significant increase in radioiodine uptake in the malignant tissue. 
The first step in our method is either to remove the thyroid surgically or to destroy 
it with radiation from I***. In view of the short period of effective radiation from 
I'*1 and the possibility that certain areas of tumor may assume function as previously 
functioning areas are destroyed, frequent doses are used. Thus, a dosage schedule 
of 35 millicuries administered orally every two weeks has been established. Patients 
in whom the tumor has an avidity for iodine are treated until there is no longer 
localization of I**?, as determined by external survey with a Geiger-Miiller tube. 


Fig. 1.—Roentgenogram of chest before radioiodine therapy, showing large mediastinal 
metastases from a carcinoma of the thyroid. The trachea is markedly deviated to the right. 


Persons whose tumors initially show little or no avidity are treated for approxi- 
mately six months in the hope that a significant uptake may result. Thyrotropic 
hormone and propylthiouracil have been used in an attempt to increase the avidity 
of the carcinomatous tissue. 

Peripheral blood studies and sternal marrow biopsies are done frequently to 
determine possible radiaiion effect on the hemopoietic system. Two of our patients 
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have shown a depression of the peripheral blood elements after receiving approxi- 
mately 600 millicuries. Therapy was discontinued in these patients, after which 
improvement in the blood values has been noted. In one of these radioiodine therapy 
has been reinstituted. The course of the patient during therapy is followed by roent- 
genograms and tracer studies and, when possible, biopsy specimens are taken 
for histopathological examination and radioautographs. 

Most of the patients received ambulatory treatment. Thyroid extract is withheld 
during the period of treatment and then administered when therapy is concluded 
to control hypothyroidism resulting from ablation of the thyroid. 

The following case is an illustration of the method of therapy: 


A. C., a 41 year old woman, first noticed the appearance of a mass in the left side of her 
neck in 1944. The mass gradually increased in size, and in January 1948 a thyroidectomy was 





Fig. 2.—Roentgenogram of chest after administration of 1,100 millicuries of I'*1 over a 
period of 16 months. It shows a remarkable improvement in the mediastinal metastases. The 
trachea is in the midline. 


performed which revealed a carcinoma of the thyroid. After the operation, the mass recurred 
ana increased rapidly in size. She was referred to the University of Chicago Clinics in 
December 1948 for radioiodine therapy. At this time a large, hard, fixed mass was present 
in the left side of the neck, with evidence of metastases to the manubrium of the sternum. A 
roentgenogram of the chest revealed several large mediastinal and hilar masses (fig. 1). 
A tracer dose of I'81 was given. External body survey with a Geiger-Miiller tube revealed 
good localization of I4% in the mass in the neck and the substernal region. Biopsy showed 
an alveolar type of thyroid carcinoma, with an abundance of colloid which concentrated 
appreciable amounts of I'*1, as shown by radioautographs. 

I'31 therapy was started on Jan. 18, 1949. She has been given approximately 35 millicuries 
every twe weeks and up to May 10, 1950 has received a total of 1,100 millicuries. There has 
been a decided reduction in the size of the tumor masses (fig. 2). At present the patient is 
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symptom free and shows no evidence of further extension or metastases. Radioiodine therapy 
will be continued until the patient’s lesions reveal no evidence of localization of I'*1. Repeated 
blood counts, urinalyses and sternal marrow biopsies have shown no change since the onset 
of radioiodine therapy. 


The table shows the present status of 50 patients with local invasion and/or 
metastases from thyroid carcinoma who have been treated or who are receiving 
treatment with radioactive iodine.* Nineteen of the patients (38 per cent) have 
died. The histopathological studies in all these 19 patients revealed either a papillary 
adenocarcinoma or an undifferentiated carcinoma. The adenocarcinomas were all 
predominantly of the papillary type and had little or no alveolar or colloid formation. 
None of these patients ever showed any avidity for radioiodine by external survey 
or radioautographic studies. Ablation of the thyroid or the administration of thyro- 
tropic hormone failed to cause localization of I’** in the tumors of any of these 
patients who died. 

Thirty-one of the patients are living. In 15 (30 per cent) of these the neoplasm 
concentrated the isotope. Of these 15, eight (16 per cent) have shown a good 
response to therapy as indicated by the improvement or disappearance of the 
metastatic lesions or subsequent decrease in localization of radioiodine. Histopatho- 


Data on Fifty Patients Who Hed Thyroid Carcinoma with Local Invasion and/or Metastases 
Treated with Radioactive Iodine 








Present Status of Patients 


With avidity for I**? 

With avidity and improvement 
With avidity but no improvement 
With no avidity 

With avidity rot determined 


logically these growi!:s were of the alveolar and follicular type with varying amounts 
of colloid. The remaining seven patients with an avidity for iodine have shown no 
improvement to date. A few of these had a minimal concentration of I'*' in their 
tumors, and the others have been under therapy for too short a period for a thera- 
peutic response to have manifested itself. The tumors in most of these seven persons 
were of the mixed type of papillary adenocarcinoma,’® showing varying amounts of 
glandular formation and colloid. 

Seven other patients with Hiirthle cell, predominantly papillary or solid types 
of carcinomas are still living but have shown no avidity for radioiodine to date. 
In nine persons (18 per cent) the avidity has not been determined. Included in this 
group are patients who had recent surgical treatment for carcinoma of the thyroid 
with local invasion and/or lymph node metastases. No recurrences have been 
observed. It is not known whether these persons have any remaining tumor. Since 
the histopathological composition of these patients’ tumors was either alveolar and 
follicular or mixed papillary in type, they are being treated in the hope that recur- 
rences or distant metastases may be prevented. 
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Our experience, as well as that of others, has demonstrated a definite correlation 
between the histological pattern and the avidity of the tumor for radioiodine. All 
the patients in whom the tumor localized I'** showed varying amounts of glandular 
formation with colloid, the concentration approximately paralleling the amount 
of colloid present. Thus, it appears that radioiodine holds some promise for a 
desirable therapeutic response in the patient whose tumor has a tendency to be 
differentiated. 

It is well known that many persons with carcinoma of the thyroid may live five, 
10 or more years even with metastases. Thus, it will require many years to evaluate 
fully the results of I*** therapy for thyroid cancer. 


CONCLUSIONS 


More knowledge regarding the long term effects of radiation from I'** on the 
tissues of the body must be gained before its place in the diagnosis and treatment 
of diseases of the thyroid is finally established. From experience to date, this isotope 
seems valuable in the diagnosis of various thyroid states, in the treatment of selected 
patients with hyperthyroidism and in the treatment of certain types of carcinoma 
of the thyroid. 
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E DESCRIBED in 1924 * a clinical syndrome that occurred in a small group 

of patients who had had severe hypertension and neuroretinopathy. The 
further course of the disease was progressive, often rapidly fatal, and led us to 
apply the term syndrome of malignant hypertension to the condition. Our clinical 
and pathological studies suggested that the widespread involvement of many viscera 
was due to diffuse alterations in the arteriolar system." With increasing experience 
in subsequent cases, we * and others * on rare occasions observed a patient in whom 
the disease appeared to be arrested and recession of the papilledema and of the 
retinopathy had occurred. Over a period of 20 years, we have seen the subsidence 
of the retinopathy in 15 patients and at the time of the observation were unable 
to offer a satisfactory explanation for this favorable turn of events. 

Other investigators have reported recession of neuroretinopathy in similar 
patients after the institution of certain therapeutic measures. Recession has occurred 
after several surgical procedures, which included subtemporal decompression,° 
bilateral removal of portions of the sympathetic nervous system,° unilateral nephrec- 
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tomy * and removal of a pheochromocytoma of the adrenal gland.* Dietary therapy 
also has played a role in initiating regression of the neuroretinopathy. Allen and 
Sherrill ® in 1922 reported improvement in the vision of two patients following use 
of a diet very low in sodium chloride. Kempner * had a similar experience with 
several patients receiving a rice diet and Kert and associates ** with patients given 
a low sodium diet. Page and his co-workers ** in 1941 reported disappearance of 
papilledema after intramuscular injections of extracts of muscle and renal tissue. 
These investigators in 1948 '* also disclosed a similar effect after the injection of 
bacterial pyrogens. We did not employ any of these specific procedures in our 
cases before the papilledema subsided. 

In 1941 Barker ** pointed out that thiocyanates sometimes may cause recession 
of papilledema when administered during a cerebral crisis. Thiocyanates may have 
played a therapeutic role in three of our 15 cases. With this possible exception, no 
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specific therapy was given to our patients, so that the present series offers a unique 
opportunity to review the course of the disease after a single important objective 
finding recedes. The general features of the disease persist, but in the majority 
of the cases the subsequent development of serious complications appears to be 
delayed and the course of the disease lengthened. Fortunately, we possess com- 
parable data obtained periodically on each patient, and the object of this communica- 
tion is to report these observations and to discuss their significance. 


GENERAL CONSIDERATIONS 


In our series of 15 patients (cases 1 to 15), there were 10 men and 5 women. 
At the time papilledema was demonstrated their ages varied from 29 to 62 years, 





Tas_e 1.—Clinical and Blood Pressure Findings in Fifteen Cases of Malignant Hypertension 
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46 M 22 140 140 
49 M 21 140 130 
54M 120 130 
62 F 135 140 
57 M 16 195 
47M " 130 175 
2 F i 130 150 
54 M 110 
34 F 150 
38 M : 175 
ve 54 M f 3 145 
12 39 M 5 j 200 
13 53 F 3 170 
14 41M 2 160 
153 |i 2 F 180 1807 


Ss8e8BSassksess 


g& 








* The flocculation test for syphilis gave a negative reaction in each case. No reducing substance was noted 


in urine on initial urinalysis in each patient. 
t Biopsy specimen of muscle taken for histological study; walls of the arterioles showed pathological 


alterations. 

t Necropsy. 

§ Additional diagnosis: chronie pyelonephritis. 

| Additional diagnosis: periarteritis nodosa. 

{ After first operation, the blood pressure fell to shock levels. See figure 3. 
with a mean age of 46 years (table 1). The course of the syndrome from the 
initial recognition of the lesion in the retina until death in 14 patients was from 
two months to 12 years. One patient is still alive after nine years and is actively 
carrying on his business. Our histories and examinations failed to reveal any 
evidence of diabetes mellitus or syphilis. 

Treatment in this series of patients consisted of certain dietary measures, the 
use of small repeated doses of sedatives, administration of adequate amounts of 
purine compounds, such as theophylline, theobromine, aminophylline and theobro- 
mine calcium salicylate (theocalcin®), and avoidance of unnecessary physical and 
mental strain. The usual diet consisted of 2,000 calories, 40 to 60 Gm. of protein and 
approximately 2.0 Gm. of sodium. None of our patients was instructed to follow 
a rigidly controlled diet with 0.2 to 0.5 Gm. of sodium or a diet limited to rice or 
was given injections of vaccine. A single patient (case 7) received several roentgen 
treatments over the pituitary area in a period of a few weeks. After this procedure, 
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the retinopathy gradually subsided, but we were not sure whether the improvement 
in the eyes was actually due to the roentgen rays.'® The course of events in case 9 
was interesting. On June 20, 1938 papilledema of 2 D. without retinopathy was 
observed in both fundi. Five months later, on November 21, it had disappeared. 
Because of the presence of persistent hypertension, resection of the right and left 
splanchnic nerves and first and second lumbar sympathetic ganglions was carried 
out by Dr. A. W. Adson in two stages on November 28 and December 7. The 
subsequent course of this patient’s condition will be discussed in a later section. 
In case 12 also, after recession of the papilledema and retinopathy, splanchnicectomy 
was performed (April 13, 1943) by the late Dr. Max M. Peet ** (table 2). 

During the years 1930 to 1946 it was our custom to administer potassium 
thiocyanate to a selected number of patients who had essential hypertensive vascular 
disease. Among these were three patients in our series (cases 12, 13 and 14). 
For three to six months, the administration of this substance was continued and 
a satisfactory concentration of cyanate was maintained in the blood plasma. We 
were happily surprised to find that at the end of three to six months the papilledema 
had subsided in all three cases (table 2). These results add further evidence to the 
earlier observation of the late Dr. M. Herbert Barker,’* of Chicago, that thiocyanate 
therapy may lead to recession of papilledema during a crisis in malignant hyper- 
tension. 

Hypertension persisted throughout the course of the condition. In all the 15 
patients the initial reading of the diastolic blood pressure was 115 mm. of mercury 
or higher, the range being 115 to 160. When the patient was in the resting state, 
or after the administration of a sedative or sodium nitrite, the diastolic blood 
pressure fell usually to between 90 and 100 mm. of mercury, and in a single 
patient (case 8) to 65 (table 1). The maximal diastolic pressure in 14 patients 
was 190; in one patient (case 15), shortly after right nephrectomy, it rose on one 
occasion to 210. The rise in systolic pressures did not appear to be as signifi- 
cant as that in the diastolic; the range of the initial systolic pressures in our group 
was 175 to 260 mm. of mercury. It is often stated that the blood pressure is 
high and sustained in the malignant hypertension syndrome. However, a per- 
sistently high hypertension occurred in only three patients of this series; 
the minimal blood pressures of these three patients were 175 to 200 systolic and 
120 to 130 diastolic. In contrast, it is interesting to point out that in seven patients 
the minimal pressures were 150 systolic and 90 diastolic or lower. Thus, a labile 
blood pressure could be readily demonstrated in half of our patients (table 1). 

It is worthy of note that in four of our patients hypertension was first discov- 
ered at the clinic six weeks to eight years before the development of papilledema. 
In a single case (case 4) hypertension was demonstrated to be present for 17 
years, for five years before papilledema was discovered and for 12 years after its 
appearance. 
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OBSERVATIONS ON THE EYES 


Mahomed ** in 1879 pointed out the importance of repeated and extended 
clinical studies of patients who had essential hypertensive vascular disease. We 
also realized that accurate, frequently repeated observations of the eyes, and par- 
ticularly of the retinas, might add to the knowledge of the condition.’* In this 
connection it was fortunate that in four of the present series of patients a thorough 
examination of the eyes had been carried out three months to six years before the 


TABLE 2.—Observations on the Eyes 








Time 
Elapsed Be- 
tween First Fundus Arterioles 
Observed — Ar 
Papilledema Cotton- pI 
Visual and First Papilledema,D.* Wool Hemor- Macular Grade* 
Disturb- Observed -~————~——_——,Patches,t rhages, Edema Star For--———_*~—_——_, Sclerosis, 

Dates ance* Absence, Mo. R. Grade Grade Residues} mation General Focal Grade 
11/21/22 
11/13/23 
5/ 9/27 
2/21/28 
8/21/28 
1/15/29 
5/18/31 
9/10/34 
6/ 3/31 
1l/ 3/31 
4/13/32 
6/19/34 
1/16/33 
9/ 8/33 
11/ 7/35 
5/ 6/36 
6/20/38 
11/21/38 
6/14/39 
7/21/39 
9/28/39 
5/21/40 
11/21/41 
5/19/42 
4/ 6/42 
10/10/42 
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5/23/44 
4/ 5/46 
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* Explanation of symbols: + indicates conditions present; +, recurrence of visual disturbance following recession of 
papilledema; —, grade of constriction not reco 

t Cotton-wool patches are the grayish or ie pehowiets white plaques seen in the inner or superficial layers of the retina dur- 
ing the active phases of retinopathy. 

t Edema residues are the shiny punctate deposits which appear when the edema of the retina begins to recede. 

§ Patient in whom papilledema recurred. 

f Visual disturbance due to hemianopsia. 


onset of papilledema. This control examination in case 7, performed three months 
before papilledema was present, revealed the absence of retinopathy, normal 
arterioles but evidence of healed chorioretinitis in the left macular region. During 
the next three months we were able to trace the development and progression of 
retinal lesions. The initial change was constriction of the retinal arterioles; next 
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a few scattered hemorrhages, then cotton-wool patches and, at the end of three 
months, papilledema appeared. Observations in this case were previously 
reported.** In three patients (cases 4/ 6 and 13) the control examination dis- 
closed the absence of retinopathy, but slight to moderate sclerosis of the arterioles 
of the retina was present. The apparently higher grade of the arteriolosclerosis in 
the earlier cases is accounted for by the inclusion of focal constriction as evidence 
of sclerosis. Luckily, we also became aware at the control examination in case 6 
of healed choroiditis in the region of the right macula (table 2). 

In our early observations papilledema and retinopathy were sometimes noted 
to exist without the patient having any visual disturbances. In the present series 
of 15 cases, four patients had no visual complaints and tests of vision gave satis- 
factory results. On the other hand, 11 patients sought medical advice because of 
a disturbance of vision. In 10 of these the retinal lesion involved the macular 
region and was a part of the active retinopathy, while in the other patient (case 9) 
the visual disturbance was left homonymous hemianopsia. The site of the actual 
cerebral vascular lesion in the last patient was considered to be in the right optic 
radiations (table 2). In two of the 11 patients (cases 4 and 8) additional loss 
of vision was caused probably by postangiospastic closures of arterial vessels in the 
retina or optic nerve. 

When papilledema was first discovered in our 15 patients, it varied in degree 
from less than 1 to 4 D. It was associated with an active diffuse retinopathy 
in 13 patients, but the remaining two had no visible cotton-wool patches or evi- 
dence of edema in the retina. The arterioles showed changes in all patients; in 
the majority the examiner noted definite censtriction, and in several the con- 
striction was an outstanding feature. In the earlier years of our studies on the 
retina, specific note often was not made of the presence or absence of focal con- 
strictions in the arterioles. Reference to table 2 will show that this feature was 
recorded in all our later cases. The focal constrictions varied from grade 1 to 3 
(on a grading basis of 1 to 4). In three patients in whom the constriction of 
the arterioles was prominent and sclerosis was absent or slight, a diagnosis of 
acute angiospastic retinopathy seemed justified at the time of the first examination. 
Sclerosis of the retinal arterioles was graded 1 to 3 in 12 patients at the time of the 
initial examination (table 2). 

Our experiences with recession of the papilledema were enlightening. Two 
clinical facts indicated improvement in the condition of our patients, a change for 
the better in general health, except in case 10,’° and disappearance of previous 
visual disturbances. Of 11 patients with initial disturbance of vision, five had 
improved vision. Four patients never did have any visual symptoms, so that nine 
patients in all, after subsidence of the papilledema, had satisfactory vision. Reces- 
sion of the papilledema was observed to take place in eight patients in six months 
or less and in 12 in a year from the time it was discovered. The recession was 
discovered much later in three patients for the simple reason that they did not 
return for a second examination for two or three years. The subsidence of papill- 
edema in case 10 was astonishing. This occurred during the terminal uremic 
stage of his disease, three weeks before his death. The retinopathy did not disap- 


19. These improvements in general health, of course, did not occur during the terminal illness 
in case 10. 
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pear. The details of this case and the pathological demonstration of the absence 
of papilledema were previously reported and also are included in this paper.*° 

Recession of papilledema was concurrently associated with disappearance of 
diffuse retinopathy in six patients and with a definite decrease in severity of the 
retinopathy in others. The recession of the papilledema and retinopathy was 
accompanied with a decrease in the grade of generalized arteriolar constriction in 
three of the 11 patients in whom its presence was noted, but the focal constrictions 
were not altered definitely except that they assumed the appearance of focal arteri- 
olosclerosis. The arteriolosclerosis remained of the same grade or underwent 
noticeable increase. 

Further observations of the retina after subsidence of papilledema revealed 
some interesting facts. Visual disturbances recurred or persisted in six patients ; 
in two of these patients (cases 4 and 8) the unilateral loss of vision was due to 
thrombosis of the central artery of the retina followed by atrophy of the optic nerve, 
and in a third patient (case 7) recurrent visual upsets were apparently caused 
by alterations in the optic tract or radiations secondary to the diffuse arteriolar 
disease (table 2). 

Our observations of nine patients extending over periods of three weeks to 55 
months and of a single patient (case 11) for 112 months disclosed no recurrence 
of papilledema. Follow-up studies after their final visit, although incomplete, 
suggest that 14 patients did not have any recurrence of papilledema. In a single 
patient (case 6) papilledema did recur. It was absent for a year and on its second 
appearance persisted for the six months that the patient was under our observation 
and presumably for nine months more, at which time the patient died. Fishberg ** 
reported a somewhat similar course in one patient. The recurrence and persistence 
of papilledema and retinopathy in our patient were associated with increasing 
sclerotic changes, even to the degree of obliteration of some of the retinal arterioles. 
In one other patient (case 15) retinopathy recurred but not papilledema. 

Case 11, which is summarized briefly, is an example of the recession of 
papilledema and retinopathy, with a subsequent satisfactory course of the disease. 

The descriptions of patients included in this report are not presented as complete 
reports of the cases. Only data which are pertinent to and illustrative of the point 
under consideration are included in them. Thus, new information concerning one 
or another of the patients may be introduced when another feature of the condition 
is being considered. 

Case 11—A man, aged 54 years, sought medical advice in September 1939 because of 
headaches and high blood pressure. He had had no disturbances of vision. On examination 
hypertension was observed, but the blood pressure fluctuated considerably. Corrected vision 
was 6/7 in the right eye and 6/7 in the left. Ophthalmoscopic examination revealed retinopathy 
of malignant hypertension. Details of retinal changes are given in table 2. 

In May 1940, eight months after his initial visit, the patient returned. He felt much better 
and still had no complaints regarding his vision. The blood pressure readings were 200 mm. 
of mercury systolic and 105 diastolic, and retinal observation failed to reveal papilledema or any 
evidence of retinopathy (table 2). Similar findings were noted on examination of the eyes 


20. Keith, N. M.; Rucker, C. W., and Parkhill, E. M.: Recession of Retinal Papilledema 
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in August 1941 and in January 1949. At the time of the last examination the patient felt 
well and was at work. The systolic blood pressure was 185 mm. of mercury. 


Many observations from, the viewpoint of both the internist and the ophthal- 
mologist were made over many years in case 4. The development and the recession 
of retinopathy with papilledema occurred incidentally during the protracted and 
slowly progressive course of hypertensive disease. 

Cast 4.—The patient, a woman aged 57 years, first visited the clinic May 19, 1926 for some 
mild general complaints, and on examination the blood pressure was found to be 180 mm. of 
mercury systolic and 110 diastolic. Vision with her glasses was 6/12 in each eye. The retinal 
arterioles were somewhat narrowed and showed mild sclerotic changes. On Aug. 1, 1929, three 
years later, the observations on the blood pressure and the eyes were similar. * 

In May 1931 the patient returned because vision had failed during the last four weeks. 
The blood pressure was 195 systolic and 135 diastolic. Vision of the right eye was reduced 
to the ability to count fingers, and corrected vision of the left eye was 6/15. Ophthalmoscopic 
examination at this time, and on Sept. 1, 1931, revealed retinopathy of malignant hypertension 
(table 2). On Sept. 10, 1934, 40 months after papilledema was first noted, and again on 
March 18, 1936, examination disclosed that the vision of the right eye was 2/60 and of the 
left 6/30 and that reading vision of the left eye with glasses was satisfactory. No active 
retinopathy was visible. The blood pressure was 155 systolic and 90 diastolic. On March 18, 
1936, the sclerosis of the retinal arterioles, however, had increased in grade and some arterioles 
showed prominent perivascular thickening. 

In the next four years the patient’s eyes were examined once a year, the last observation 
was on Jan. 29, 1940. All four reports were essentially the same as that of March 18, 1936. 
Blood pressure readings during the period varied from 160 to 195 systolic and 95 to 105 
diastolic 

CEREBRAL INVOLVEMENT 


Injuries to the brain have often been demonstrated in hypertensive patients, 
but accurate details of their frequency and extent are too few. Difficulties in this 
field of clinicopathological investigation include (1) the lack of accurate knowledge 
regarding the cause of transient neurological abnormalities, such as temporary 
paralysis and temporary sensory and speech disturbances, and (2) insufficient 
knowledge of the diffuse cerebral process commonly termed “hypertensive encephal- 
opathy.” Several investigators, including Rosenberg ** and Pickering,** have shown 
that diffuse pathological changes can be demonstrated in the brains of these patients 
more frequently than has been previously assumed. Their results have led us to the 
recording of more nearly accurate clinical data in our later cases, and as a conse- 
quence we have demonstrated cerebral involvement with greater frequency. Symp- 
toms indicative of cerebral vascular disease occurred in 10 of our patients. These 
included transient paralysis, varied sensory disturbances, speech anomalies, con- 
vulsions, stupor and psychotic states. In six death was due to a cerebral vascular 
lesion. The course of one patient (case 2) typifies the predominance of cerebral 
disturbances in contrast to the recession of the retinal lesions and the relative 
absence of dysfunction in the heart and kidneys. 


Case 2.—The patient, a surgeon aged 49 years, was admitted to the medical service at the 
hospital on May 8, 1927. The chief point of interest in his history was that eight months 
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previously blurring of vision developed. On examination he was found to have hypertension 
and “optic neuritis.” Urinalysis at that time was reported to show nothing abnormal. On the 
day previous to his admission to the hospital, he was observing a surgical operation when he 
became nauseated, and weakness and a tingling sensation developed in the left side of the face, 
left arm and left leg. On examination the blood pressure was 210 systolic and 140 diastolic. 
This later fell to 130 systolic and 90 diastolic after he had taken sodium nitrite. There were 
signs of left hemiplegia. The heart was not greatly enlarged, and there were no signs of 
myocardial decompensation. Ophthalmoscopic examination revealed retinopathy of malignant 
hypertension (table 2). Renal functional studies showed no albumin in the urine, normal 
sediment and a specific gravity range of 1.002 to 1.035. 

The patient returned on Feb. 20, 1928. Except for occasional nambness in the left hand 
and leg, he had felt well and for some time had been back at work. The blood pressure was 
210 systolic and 110 diastolic. The renal status was essentially normal. Ophthalmoscopic 
examination revealed the absence of papilledema and the end results of previous retinopathy. 
Biopsy of. the pectoralis major muscle indicated that many arterioles had thickened walls, 
and some were completely closed. 


TABLE 3.—Distribution of Functional or Organic Changes in Several Organs 
During the Course of the Disease 
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* Chronic uremia. 

t Involvement of heart not clearly defined. 

The patient felt well when he returned on May 17, 1928. Corrected vision of the right 
eye was 6/7 and of the left 6/6, and the findings in the fundi were similar to those described 
on Feb. 20, 1928, except that considerable arteriolosclerosis was visible. The blood pressure 
was 220 systolic and 100 diastolic. There was no change in results of physical examination 
from the findings on the first visit. The electrocardiogram showed changes due to left ventricular 
strain. Studies of the blood revealed 15.9 Gm. of hemoglobin and 26 mg. of urea per 100 cc. 
Urinalysis gave negative results. The patient returned home. On May 22 right hemiplegia 
developed, and he died 36 hours later, on May 24. 


Cerebral vascular involvement may lead not only to crippling paralysis but to 
_ chronic psychotic states. The slow but progressive course of a vascular psychosis 
is exemplified in case 4. Cerebral edema is sometimes associated with peculiar 
semicomatose states, and such a correlation was observed in a single patient 
(case 15). 

In two patients (cases 1 and 14) in whom cerebral manifestations appeared, 
the hypertension was labile, there were no visual disturbances and the heart was 
not demonstrably enlarged. The electrocardiographic tracings revealed no distinct 
abnormalities, and renal function was adequate (table 3). 
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It is rather remarkable that five of our patients (cases 3, 5, 6, 11 and 13) did 
not present evidence of cerebral involvement while under our observation. This 
absence of cerebral disease in five cases might possibly be explained by lack of 
complete historical data, failure to observe minor neurological anomalies or too 
infrequent periods of study. Contrary to such explanations, there is considerable 
evidence that in this disease one or more vital organs may escape serious damage. 


CARDIAC INVOLVEMENT 


Mahomed ** and Allbutt *° in their early studies of essential hypertensive vascular 
disease, recognized the presence of hypertrophy of the heart and particularly of the 
left ventricle. Clinical experience taught them that frequently the enlarged heart 
functioned satisfactorily for many years and also that myocardial failure might 
supervene during the terminal stage. Studies of the syndrome of malignant hyper- 
tension often disclose an enlarged heart. This is especially true in the terminal 
stage, as recent pathological observations of Smith, Odel and Kernohan ** in 100 
cases revealed. 

In our 15 patients alterations in rhythm were limited to occasional presence of 
premature extrasystolic beats. No definite conduction defects were noted. By our 
usual criteria ** cardiac involvement was the diagnosis for 11 of our patients 
(table 3). 

In 10 of the 11 patients there was definite cardiac enlargement of varying 
degrees, but in one no gross enlargement was discernible. In this patient the 
electrocardiographic tracing disclosed left ventricular strain as defined in our 
laboratory. Of interest was the finding of both an enlarged heart and left ventricular 
strain in six patients. The patient of case 4 was one of this group; in this patient 
a series of teleroentgenograms and electrocardiograms was obtained over a period 
of eight years and eight months. There was progressive enlargement of the cardiac 
shadow, and the changes in the electrocardiograms disclosed varying degrees of left 
ventricular strain, but the latter alterations did not appear to have a direct relation 
to the increasing size of the heart (fig. 1). In case 6 electrocardiographic tracings 
were taken over a period of five years. All revealed pronounced left ventricular 
strain (fig. 2). Clinical evidence of enlargement of the heart was confirmed on 
postmortem examination in three patients (cases 5, 10 and 15). The respective 
weights of the hearts were 625, 470 and 405 Gm. 

Five of the 11 patients with cardiac involvement disclosed evidence of myocardial 
decompensation, which played a partial or crucial role in their final illness. In 
contrast, the chief presenting symptoms of a single patient (case 5) on both visits 
to the clinic were those of cardiac failure. The symptoms persisted and progressively 


24. Mahomed, EF. A.: Chronic Bright’s Disease Without Albuminuria, Guy’s Hosp. Rep., 
ser. 3, 25:295-416, 1880-1881. 

25. Allbut, T. C.: Senile Arterial Plethora, Philadelphia M. J. 5:859-863 (April 14) 1900. 

26. Smith, D. E.; Odel, H. M., and Kernohan, J. W.: The Causes of Death in Hyper- 
tension, Thesis, University of Minnesota Graduate School, 1949; Am. J. Med. 9:516-527 
(Oct.) 1950. 

27. The clinical assay of the functioning heart included (1) the usual physical diagnostic 
procedures, (2) routine teleroentgenogram with the patient in the standing position, (3) electro- 
cardiographic tracings employing the three standard leads in all patients and chest leads in 
half of them and (4) observation of the presence or absence of myocardial failure. 
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increased in severity during the course of six months. A résumé of the course of the 
disease in this case is as follows: 


Case 5.—The patient was a man, aged 57 years. His symptoms were of six weeks’ duration 
and consisted of dyspnea on exertion, urinary frequency and difficulty in reading. On examina- 


5-26-31 4-20-37 6-5-37 10-12-39 1-23-40 
Fig. 1 (case 4).—Electrocardiograms made over a period of eight years and eight months, 
showing left axis deviation and the development of S-T and T changes characteristic of left 
ventricular strain. No digitalis was administered during this period. 


4-13-32 6-19-34 4-6-37 
Fig. 2 (case 6),—-Electrocardiograms made over a period of five years showing pronounced 
left axis deviation and evidence of left ventricular hypertrophy. The deviations in S-T segments 
and T waves from normal are those characteristic of the pattern often designated as left 
ventricular strain. The tracings taken during the remission of the retinopathy in 1934 are not 
significantly different from the tracings made when it was present. No digitalis had been 
administered during this time. 


tion, June 3, 1931, the blood pressure was 215 systolic and 115 diastolic. The heart was enlarged, 
and there was congestion of the bases of the lungs. The ophthalmoscopic examination revealed 
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bilateral papilledema and extensive retinopathy (table 2). Albuminuria, mild secondary anemia 
and early azotemia were present. Blood urea was 76 mg. per 100 cc. On his second visit, 
Nov. 3, 1931, the patient stated that orthopnea and dependent edema had been troublesome 
for one month, but his vision had improved. Examination at this second visit revealed blood 
pressure of 210 systolic and 145 diastolic and serious myocardial decompensation. The ophthal- 
moscopic examination revealed the absence of papilledema, but a few hemorrhages and residues 
of edema remained in the retina. Albuminuria and secondary anemia persisted, and the concen- 
tration of urea in the blood increased to 126 mg. per 100 cc. In the next three weeks, his 
condition gradually became worse; the concentration of urea and creatinine rose to 136 and 5.4 
mg. per 100 cc. of blood, respectively. The patient died on Nov. 25, 1931. 

The important observations at necropsy were diffuse arteriolar disease, hypertrophy of the 
heart, weight 625 Gm. (normal, 300 Gm.), pulmonary edema, bronchopneumonia with beginning 
empyema, arteriosclerosis of the aorta and coronary arteries, chronic passive congestion of the 
liver and malignant nephroscierosis. 

The histological findings and photomicrographs will be given in the appendix. 


In contrast to the cardiac alterations just described, which were noted in the 
majority of the patients in this series, three of our patients failed to show cardiac 
involvement. The heart was not demonstrably enlarged. There was no diagnostic 
abnormality in the electrocardiograms, and at no time that they were under our 
observation was there evidence of myocardial decompensation. It is realized that 
other criteria than those used in this study might have disclosed myocardial enlarge- 
ment and cardiac dysfunction in these three patients. However, the experience of 
several investigators, including ourselves, has been that in certain periods during 
the course of malignant hypertension the size and function. of the heart deviate 
little from the normal. 

RENAL INVOLVEMENT 


Considerable variability in renal function has been the rule in malignant hyper- 
tension. Some investigators have stressed the absence, others the presence, of 
demonstrable renal insufficiency. From a clinical standpoint criteria for normal 
renal function in our patients were (1) absence of protein in two or more specimens 
of urine and a specific gravity of 1.025 or more on routine urinalysis; (2) normal 
urea clearance; (3) normal concentration of urea in the blood; (4) normal con- 
centration of sulfate in blood serum. In some patients organic iodine compounds 
injected intravenously revealed a normal outline of, and normal excretion by, the 
kidneys as indicated on roentgenograms. Over a period of 20 years emphasis 
changed from time to time concerning the optimal tests; for example, after 1931, 
if a normal serum sulfate was observed in a given case, sometimes a urea clearance 
determination was omitted. 

Fortunately, in our series, we were permitted to estimate renal function both 
during the period of active papilledéma and when recession had occurred. For 
example, one patient (case 6) had had bilateral pyelonephritis for 15 years before 
papilledema developed; renal function during the stage of papilledema was good ; 
actual tests disclosed the absence of albuminuria and a normal clearance of urea. 
Subsequently, after recession of the papilledema, renal insufficiency developed. The 
results obtained in 10 of our patients both when papilledema was present and after 
it had receded revealed definitely abnormal renal function. The only significant 
disturbance in three of these was the presence of albuminuria, which in one patient 
(case 14) was present only during the period of papilledema. In seven patients 
the impairment of function was considerable or marked. In five patients, as the 
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course of the vascular condition lengthened, renal function diminished. In a single 
patient (case 10) renal function was progressively reduced to a minimum, and 
the classic manifestations of chronic uremia, including pericarditis, developed. In 
this case an unique relationship was noted; the retinopathy (table 2) receded as 
uremia increased. Details of the clinical course in case 10 were previously 
reported.?° 

Case 10.—The pathological diagnoses at necropsy were diffuse arteriolar disease, arteriolar 
sclerotic atrophy of the kidneys (combined weight of the kidneys was 224 Gm.), hypertrophy 
of the heart, weight 470 Gm. (normal, 300 Gm.), fibrinopurulent organizing pericarditis, left 
hydrothorax of 1,500 cc., bronchopneumonia, congestion and atrophy of the liver and multiple 
infarcts of the brain. 

The pertinent histological findings are given in the appendix. 


In distinct contrast to the observations in case 10 were the results of renal 
function studies in five patients. In each albuminuria was absent, as were alterations 
in the urinary sediment, and renal function tests indicated good excretion. One 
hesitates to state categorically that renal excretion in these five patients was normal 
at the time of our tests, but it is significant that renal function was so satisfactory. 
Renal insufficiency may have developed later in the course of the disease in these 
patients, but our data in this respect are incomplete. 


COMBINED INVOLVEMENT OF SEVERAL ORGANS 


In 1928 we? drew attention to certain clinical phenomena in the syndrome of 
malignant hypertension which were best explained by diffuse involvement of the 


arteriolar system, and Kernohan ? in the same communication described pathological 
lesions in many widely scattered arterioles. This viewpoint, that the condition was 
due to a diffuse arteriolar disease, has been confirmed further, especially in six 
cases of the present series. The combined clinical picture indicative of involvement 
of several organs is best exemplified by the course in case 15. 


Case 15.—The patient was a married woman who at the age of 28 years began to have 
severe headaches, and during. the next year transient paralysis of the left side of the face and 
failure of vision developed. On her admission to the clinic on May 22, 1944, the ophthalmoscope 
disclosed retinopathy of malignant hypertension (table 2). Hypertension and albuminuria were 
noted and persisted during the next 2% years. Her second visit was two years later. Five 
months previously she had become pregnant. Examination of the eyes disclosed normal vision 
and absence of retinopathy (table 2). The standard urea clearance was reduced to 35 cc. per 
minute. Pregnancy was interrupted on April 10, 1946 by abdominal hysterectomy. The blood 
pressure briefly fell to shock level following operation (fig. 3). On June 28, 1946, right nephrec- 
tomy revealed a small infected atrophic kidney weighing 60 Gm. After operation, the blood 
pressure fell temporarily to normal levels (fig. 3). 

During the patient’s third visit, Aug. 16 to Oct. 8, 1946, signs of myocardial decompensation 
were present and the blood pressure was high and sustained (fig. 3). There was no papilledema, 
but an occasional cotton-wool patch and hemorrhage were seen in the retinas. The patient’s 
course in the hospital was a stormy one. The functions of the retina, heart, liver and kidneys 
were demonstrated to be distinctly decreased, and the patient died in coma on October 8. 

At necropsy widespread vascular lesions were observed. The important pathological findings 
were diffuse arteriolar disease, periarteritis nodosa, hypertrophy of the heart, weight. 405 Gm. 
(normal, 162 Gm.), right hydrothorax, ascites, chronic passive congestion and associated atrophy 
of the liver, focal infarcts of the liver and adrenal glands, which were accompanied with 
thrombotic occlusion of small branches of the hepatic and periadrenal arteries. The remaining 
left kidney weighed 160 Gm.; there was some increase in the subarachnoid fluid over the 
frontal lobes of the brain. 

The important histological findings and photomicrographs are given in the appendix. 
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The rapidity of failure in this case is explained by the development of peri- 
arteritis nodosa. Periarteritis nodosa also was reported by Keith, Wagener and 
Kernohan ** to have occurred during the terminal stage in a case of malignant 
hypertension. 

PROGNOSIS f 

Previous studies of the syndrome of malignant hypertension indicated that the 
prognosis was unusually serious. The course is short, and knowledge in regard to it 
was meager. It was the original impression of one of us (H. P. W.) that subsidence 
of the papilledema and retinopathy did not alter the prognosis for the rapid pro- 
gression of the disease to a fatal termination. This impression seemed to be borne 
out by the course of events in case 10. However, a noteworthy exception was case 1 
of the present series. In 1924 we reported that this patient had clinical and retinal 
changes that were milder than those of the majority of patients, and a better 
prognosis was to be expected. This prediction proved correct. Within a year the 
papilledema subsided, and the patient lived for 314 years. With additional experi- 
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Fig. 3 (case 15).—Repeated blood pressure readings after abdominal hysterectomy on April 
10, 1946, after right nephrectomy on June 28, 1946 and late in the course of the disease, 
Aug. 17, 1946. At the last date the sustained high blood pressures should be noted. 


ence, we slowly learned that the progress of the disease was altered after recession 
of papilledema, but prognosis concerning the actual course of future events was still 
a difficult problem. Each of our 15 patients presented individual variations which 
were dependent on the type and extent of the lesions and their distribution through- 
out the arterial system. The ophthalmoscope revealed involvement of the retina 
in each patient. Clinical analysis of the individual patient frequently disclosed 
functional or organic disturbances in the brain, heart and kidneys. There was 
accurate evidence of simultaneous disturbances in the retina, brain, heart and 
kidneys in five patients (table 3). Naturally, we wished to know whether studies 
of this type extending over a number of years would be helpful in evaluating the 
future of our patients. The results of such an analysis follow. 


28. Keith, N. M.; Wagener, H. P., and Kernohan, J. W.: Acute Diffuse Necrotizing 
Arterial and Arteriolar Disease with Hypertension, Proc. Central Soc. Clin. Research 15:75 
(Nov. 6-7) 1942. 
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Mild cerebral episodes were sometimes prognostically significant. These occurred 
in five of six patients who subsequently displayed rapidly fatal vascular lesions 
of the brain. It is significant that in these five patients the functions of the retina, 
myocardium and kidneys in contrast to that of the brain were surprisingly good. 

The myocardium, as previously noted, was observed to be abnormal in 11 
patients. Subsequently, frank myocardial decompensation occurred in five, but only 
in a single patient did death appear to be primarily due to cardiac failure. However, 
myocardial decompensation was one of the factors involved in the simultaneous 
terminal failure of several organs of five patients. Although seven patients had 
considerable renal insufficiency, only one died in chronic uremia. Combined failure 
of more than one vital organ was the striking feature of the terminal illness in several 
patients. This outcome of the disease was hastened in one case by the late develop- 
ment of periarteritis nodosa. 


TABLE 4.—Prognosis * 








Time from 
Papilledema, First Observed 
First Observed, Date of Papilledema 
Date Death to Death, Mo. 

11/21/22 7/29/26 44 

5/ 9/27 5/24/28 12 

8/21/28 1/ 9/35 76 

5/18/31 2/ 5/43 

6/ 3/31 11/25/31 

4/13/32 12/22/37 

1/16/33 9/12/38 

11/ 6/35 8/ 9/40 

6/20/38 12/18/49 

6/14/39 8/ 9/39 

9/28/39+ 

11/21/41 

4/ 6/42 7/26/43 16 

4/30/42 9/ 2/44 28 

5/23/44 10/ 8/46 29 








*This follow-up study was carried out in a way similar to that of a previous series of 146 cases of 
malignant hypertension. The data were obtained by (1) subsequent visit and examination, (2) letter from 
patient or near relative, (3) letter from patient’s home physician and (4) statement from the municipal or 
state bureau of statistics in case of death in certain instances. 


am eee alive Jan. 22, 1949, 112 months from first observed papilledema. Author’s examination 
N. M. K.). 


The variability in involvement of the retina, brain, heart and kidneys in this 
series of patients makes one wonder about the advisability of intensive functional 
studies of the individual organs. An enlarging experience in the field of pathological 


physiology reveals the gratifying fact that a patient with satisfactory function or only 
minimal insufficiency in each of these organs has the best outlook. 


The final causes of death in this small series of patients should be compared 
with those reported by MacMahon and Pratt *® and Smith, Odel and Kernohan.”* 
These investigators endeavored to ascertain the primary cause of death in their 
series of 60 and 100 cases of malignant hypertension, respectively, in which patho- 
logical studies were included. Their results revealed that the relative incidence of 
terminal cerebral failure was 20 and 16 per cent and of cardiac failure 17 and 22 


29. MacMahon, H. E., and Pratt, J. H.: Malignant Nephrosclerosis (Malignant Hyperten- 
sion), Am. J. M. Sc. 189:221-235 (Feb.) 1935. 
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per cent, respectively. The incidence of renal failure reported by both groups of 
investigators was 59 per cent. In contrast, cerebral failure or a combined type of 
insufficiency was the usual termination in our series of cases. Page and Taylor ** 
also emphasized cerebral failure as the commonest cause of death in their series 
in which recession of papilledema followed injection of bacterial pyrogens. 

Records of the survival period of our 15 patients disclosed that one patient 
was alive 112 months after his first examination and 14 died within two to 141 
months (table 4). A survival curve was calculated from this data, and it shows 
a distinctly longer period of survival in comparison with the curve derived from a 
former series of 144 patients in whom papilledema had not been observed to recede 
(fig. 4). We realize the small number of patients from which the present curve is 
derived, but we think it supports the viewpoint that recession of papilledema and 
retinopathy in malignant hypertension is a favorable prognostic sign. Reports of 
investigators who have observed recession of papilledema following directed thera- 
peutic measures in similar patients also disclose a better prognosis. 
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Fig. 4.—Survival curves for the present series of 15 patients who had recession of papill- 
edema and previous series of 144 patients without recession of papilledema. (Wagener and Keith.’ 
Keith and others.*°) (Dr. J. Berkson made the calculations for this chart.) 


COM MENT 


The syndrome of malignant hypertension presents two main problems. They 
are the effects of the disease (1) on the patient as a whole and (2) on individual 
specific organs. In some patients in our present series there was remarkably good 
general compensation for several years, while in others in a relatively short period 
simultaneous failure of several vital organs occurred. The fact that a labile type of 
hypertension was the rule and a sustained high blood pressure was unusual sug- 
gests the possibility that sudden increases in blood pressure may initiate papilledema, 
cerebral vascular episodes or myocardial and renal failure. Effects of the disease 
on a specific organ may be so slight in some patients that adequate function and 
apparent good health persist ; in others the specific failure alone of the retina, brain, 
heart or kidneys may dominate the clinical picture. 

Since examination of the ocular fundi in hypertensive disease was recognized 
as important, objective data concerning the ocular fundi and knowledge of their 
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significance have increased.*° Volhard and Fahr,*' Ellis and Marrack ** and the two 
of us in the decade beginning in 1914 stressed the serious prognostic significance 
of retinopathy with papilledema in hypertensive patients. Eighty per cent of such 
patients died within a year and approximately 90 per cent in two years. The small 
but significant residue of living patients is explained by recession of the general 
disease process and retinopathy ; such a sequence was actually observed in one of 
our original patients (case 1) whom we have included in this series. It is also 
worthy of note that Fishberg ** and Wagener, Barker and Burke ** have recorded 
regression of papilledema and retinopathy in cases of subacute and chronic 
glomerulonephritis. It is, therefore, apparent that so-called albuminuric retinitis, 
occurring in different variants of diffuse arteriolar disease, can recede without 
specific therapy. 

Our studies of the retina in this series of 15 patients have brought out several 
interesting facts. In three patients papilledema developed in the presence of con- 
siderable generalized and focal constriction of the arterioles, but in the absence 
of definite evidence of generalized arteriolosclerosis. In two of these patients (cases 
2 and 7) retinopathy was associated with the papilledema. In one (case 9) 
retinopathy was not present. The lesions in the fundi could be considered then to 
represent an acute angiospastic or hypertensive episode. A fairly rapid recession 
of the papilledema, or of the papilledema and retinopathy if present, would suggest 
a relatively favorable prognosis, as in the case reported by Habein and Wagener.** 
This course of events was observed in cases 7 and 9. The patients lived 68 and 138 
months, respectively, after papilledema was discovered. In case 2, however, the 
papilledema and retinopathy did not recede rapidly and death occurred 20 months 
after papilledema was observed. 

Delay in recession of the retinopathy after recession of the papilledema occurred 
at times and was difficult to explain. The presence of advanced organic changes in 
the arterioles or capillaries of the retina and choroid conceivably might prevent the 
reestablishment of normal blood flow to the retinal tissues and, thus, interfere with 
the phagocytosis necessary for the absorption of the retinal and subretinal edema. 
However, it must be noted that the visible arteriolosclerosis was not of a significantly 
higher grade in those cases in which recession of the retinopathy was not complete. 
In this connection, it is of interest that the patient who survived for 141 months 
(case 4) had retinal arteriolosclerosis graded 2 at the time retinopathy with 
papilledema was first observed and that the arteriolosclerosis advanced in grade 
to 3+ during the period of observation. This fact suggests that the presence of 
arteriolosclerosis, even of considerable degree, does not militate necessarily against 


30. Keith, N. M.; Wagener, H. P., and Barker, N. W.: Some Different Types of 
Essential Hypertension: Their Course and Prognosis, Am. J. M. Sc. 197:332-343 (March) 
1939. 

31. Volhard, F., and Fahr, K. T.: Die Brightsche Nierenkrankheit: Klinik, Pathologie 
and Atlas, Berlin, Springer-Verlag, 1914. 

32. Ellis, A. W. M., and Marrack, J. R.: An Investigation of Renal Function in Patients 
with Retinitis and High Blood Pressure, Lancet 1:891-893 (May 5) 1923. 

33. Wagener, H. P.; Barker, N. W., and Burke, C. F.: Acute Angiospastic Retinitis: 
Occurrence in Cases of Severe Hypertensive and Renal Disease, Am. J. M. Sc. 185:517-528 
(April) 1933. 

34. Habein, H. C., and Wagener, H. P.: Acute Vasospastic Hypertension, Minnesota Med. 
20:180-182 (March) 1937. 
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the chances of recession of retinopathy and papilledema and for long survival in 
individual cases. 

The exact mechanism responsible for the development of retinopathy is not yet 
known. It seems most logical to suppose that the edematous and hemorrhagic 
lesions result from decompensation of the circulation in the optic nerve, retina and 
choroid. Bjork ** has demonstrated in a series of similar cases a decrease in the 
minute volume output of the heart. The present series of cases does not lend support 
to the concept that papilledema is a manifestation of increase in cerebrospinal fluid 
pressure associated in some way with hypertensive encephalopathy. It is true that 
symptoms indicative of cerebral involvement were present in 10 of our 15 patients, 
but the recession of the papilledema was associated with a tendency to recession of 
the retinopathy. This suggests that restoration of compensation to the local circula- 
tion was responsible for the recession of the papilledema, as well as of the 
retinopathy. Apparently, the more complete the restoration of compensation the 
better is the prognosis for survival of the patient. Thus, in the group of nine ** 
patients in whom the papilledema receded but the retinopathy did not clear com- 
pletely (cases 1, 2, 5, 6, 8, 10, 12, 13 and 15), the length of life after observation 
of the papilledema ranged from two to 68 months. In the group of six ** patients 
in whom the papilledema and retinopathy both receded completely, the length of 
life ranged from 16 to 141 months. 

Previous to 1928, when Mylius ** demonstrated that focal constrictions in the 
arterioles of the retina could disappear coincident with the fall of an elevated blood 
pressure to normal, such focal constrictions were considered generally to be one of 
the signs of sclerosis of the arterioles of the retin. Even after Mylius demonstrated 
conclusively that focal constrictions in otherwise normal-appearing arterioles were 
reversible and, therefore, functional or “spastic,” it was difficult to accept the idea 
that similarly reversible “active spastic” constrictions might be present in associa- 
tion with arteriolosclerosis in cases of chronic hypertensive disease. Gradually, 
however, it became obvious that focal constrictions in sclerosed arterioles might 
vary in degree from time to time and might disappear completely without leaving 
definite evidence of increased organic disease in the wall of the vessel, even after 
they had persisted in the same location for a considerable period. It then was 
thought possible that these focal constrictions might play a leading part in the 
production of retinal ischemia and retinopathy. 

At present, it seems uncertain whether the focal constrictions should be con- 
sidered as the cause or as the result of decompensation of the retinal circulation. 
But, in either event, in persons without preceding generalized arteriolosclerosis, 
diminution or disappearance of the focal constrictions usually precedes or accom- 
panies recession of the retinopathy and papilledema and may be regarded as evidence 
of the establishment of compensation to the retinal circulation. This sequence of 
events is noted particularly in cases of hypertensive toxemia of pregnancy.** 


35. Bjork, S.: Hypertensive Retinopathy, in Sorsby, A.: Modern Trends in Ophthal- 
mology. ed. 2, New York, Paul B. Hoeber, Inc., 1947. vol. 2, chap. 30. 

36. Case 7 is not included as there were visual disturbances due to extraretinal causes. 
Case 15 is included in both as retinopathy recurred after April 5, 1946 (table 2). 

37. Mylius, K.: Funktionelle Veranderungen am Gefiassystem der Netzhaut, Berlin, S. 
Karger, 1928. 

38. Wagener, H. P.: Lesions of the Optic Nerve and Retina in Pregnancy, J. A. M. A. 
103:1910-1913 (Dec. 22) 1934. 
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Decrease in the degree of focal constrictions is not so obvious in the present group 
of cases (table 2). Possibly this is because organic changes had developed in the 
walls of the arterioles as a result of local tissue effect similar to the arteriolar 
changes so frequently observed in the kidneys in chronic pyelonephritis. The fact 
that the papilledema and the retinopathy receded without material change in the 
grade of the focal constrictions in the arterioles seems to uphold the idea that the 
focal constrictions are the result rather than the cause of the circulatory decom- 
pensation. 

The occurrence and regression of the vascular process in the retina of our 
patients raises the pertinent question whether similar localized abnormal processes 
are not occurring from time to time in several organs throughout the body. Histo- 
logical studies of the arterioles of muscle tissue obtained for biopsy and at necropsy 
and histopathological changes in other organs lend support to such a viewpoint. 
The recession of papilledema and retinopathy also reminds us that repair of 
peripheral tissue following local injury is a complicated process and includes the 
formation of new vessels and the setting up of new vascular communications. The 
microscopic studies of Clark and others *® with preparations in the living ear of 
the rabbit have been stimulating, especially in indicating possible reactions in 
similar human tissues. It is important to point out that recession of papilledema 
can occur, as in our series of cases, for reasons unknown, as well as after specific 
therapeutic procedures. 

The remarkable adaptation of the cardiovascular system to the strain of hyper- 
tension was realized by the early investigators. Compensatory processes seemed 
to offer an explanation for the continued good health of their patients. Further 
study of the recession of hypertensive retinopathy may give us a clue concerning 
adaptive changes that occur generally in the peripheral vessels and tissues. The 
variable course of malignant hypertension surely suggests that the organism as a 
whole and single organs may react differently at different times during its course 
and bring into play latent beneficial factors which are inherent in the vascular 
system. These adaptations and the effects of various therapeutic measures indicate 
that in some unknown and complex manner the strain of increased intra-arterial 
pressure is lessened. The mechanisms by which such adjustments take place in the 
vascular system have been suggested by several clinical experiences of Fishberg.*® 
He concluded that when papilledema and retinopathy recede the blood is redis- 
tributed away from the retina because of a decrease in cardiac output. 


SUMMARY 


The papilledema of malignant hypertension has been shown to recede in a series 
of 15 patients in whom the cause of this objective improvement is still unknown. 
The observation of this recession has led to a better understanding of the future 
course of the disease and to the recognition that life expectancy is usually increased 
when such recession occurs. Our observations are similar to those in cases in which 
recession of papilledema followed a variety of beneficial therapeutic measures. 
~~ 39. Clark, E. R.; Kirby-Smith, H. T.; Rex, R. O., and Williams, R. G.: Recent Modifica- 
tions in the Method of Studying Living Cells and Tissues in Transparent Chambers Inserted 
in the Rabbit’s Ear, Anat. Rec. 47:187-211 (Nov.) 1930. Clark, E. R., and Clark, E. L.: 
Observations on Living Arteriovenous Anastomoses as Seen in Transparent Chambers Intro- 
duced into Rabbit’s Ear, Am. J. Anat. 54:229-286 (March) 1934. 

40. Fishberg, A. M.: Sympathectomy for Essential Hypertension, J. A. M. A. 187:670-675 
(Tune 19) 1948. 
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APPENDIX ON HISTOLOGICAL FINDINGS IN THREE CAS2ZS5 
Detailed necropsy studies #1 were available in three cases. These are presented briefly here 
in order that this information may be available to those interested. These data were not included ° 
in the main portion of the paper as the clinical and prognostic aspects of the condition were the 
main consideration. 


Fig. 5 (case 5).—Arterioles. (a) Renal arteriole showing cellular concentric thickening of 
wall with conspicuous narrowing of the lumen (hematoxylin and eosin stain; x 560). (b) Pan- 
creatic arterioles. Lumens are narrowed, and hyalinization of walls may be noted (hematoxylin 
and eosin stain; x 435). (c) Periadrenal arterioles. One shows medial hypertrophy and focal 
hyalinization ; the other, hyalinization of wall. Each shows luminal narrowing (hematoxylin 
and eosin stain; x 215). 


41. Dr. Jesse E. Edwards, Section on Pathologic Anatomy, made the studies and photomicro- 
graphs in cases 5 and 15. The observations in case 10 were previously reported in detail by 
Keith, Rucker and Parkhill.?° 
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Case 5.—The lumens of the arterioles and smali arteries of the kidneys were decidedly 
narrowed as a result of cellular thickening of the walls of these vessels (fig. 5a). There were also 
diffuse lesions throughout the kidneys, including scattered hyalinized glomeruli and focal tubular 
atrophy associated with a moderate increase in interstitial tissue. Some of the arterioles of the 
pancreas and periadrenal tissue showed medial hypertrophy; others displayed hyalinization of 
the wall (fig. 5b and c). The myocardium disclosed a diffuse increase in the fibrous tissue, and 
one area was large enough to suggest a previous infarct. 


Fig. 6 (case 15).)—(a@) Intrarenal artery taken from left (remaining) kidney. Characteristic 
of periarteritis nodosa are necrosis of wall of artery and cellular infiltration. Lumen contains 
a thrombus. (Verhoeff’s elastic tissue stain counterstained with van Gieson’s connective tissue 
stain; X 27.) (b) Arteriole of left (remaining) kidney. Cellular concentric thickening of wall 
with pronounced luminal narrowing (hematoxylin and eosin stain; x 560). 


Case 10.—In the right eye, the optic disk was flat and there was no evidence of edema in the 
nerve head. The walls of many of the choroidal arteries and arterioles were thickened; the 
lumens of a few were completely obliterated. Similar but less striking changes were noted 
in some of the retinal arterioles. The histological changes in the kidneys revealed alterations 
in the small arteries and arterioles similar to those in the vessels of the choroid. The glomeruli 
also were changed frequently; some appeared practically normal; others showed increased 
endothelial nuclei and some complete hyalinization of the glomerulus. There was widespread 
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interstitial fibrosis, and many of the convoluted tubules were dilated and contained hyaline 
casts. Complete details are given in a previous article.2° 

Case 15.—The occluded arteries in the liver, periadrenal tissues and focal small arteries in 
the left (remaining) kidney contained areas of necrosis involving the three layers of the vessels, 
including the elastic laminas (fig. 6a). No infarcts were observed in association with the 
occluded intrarenal arteries. 


Fig. 7 (case 15).—(a) Pancreatic arteriole. Medial hypertrophy, intimal fibrosis and prom- 
inent internal elastic lamina may be noted. (Verhoeff’s elastic tissue stain counterstained with 
Van Gieson’s connective tissue stain; x 560.) (b) Arteriole from left thalamus. Medial hyper- 
trophy and luminal narrowing may be seen (herfatoxylin and eosin stain; x 650.) (c) Arteriole 
of right (surgically removed) kidney. Medial hypertrophy and intimal fibrosis may be seen. 
These changes are probably due to the associated chronic pyelonephritis. (Verhoeff’s elastic 
tissue stain counterstained with van Gieson’s connective tissue stain; < 515.) 


In many arterioles of scattered organs there was a process of luminal narrowing caused by 
cellular thickening of the wall which was, at times, simple to establish as intimal fibrous 
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thickening, at other times as medial hypertrophy. Arterioles, involved as described, occurred 
in the left kidney (fig. 6b), the pancreas (fig. 7 a), thyroid gland, periadrenal tissues, brain and 
thalamus (fig. 7b) and tissues adjacent to the intrapelvic portion of a sciatic nerve. In addition 
to the changes described, arterioles in the intestinal submucosa, thyroid gland and liver revealed 
hyaline thickening of the walls, with luminal narrowing. 

The right kidney, which had been removed surgically, weighed 60 Gm. It showed a picture 
of interstitial lymphocytic infiltration, tubular atrophy and vascular and glomerular changes. 
The vascular changes were seen mainly in the arterioles and small arteries and were charac- 
terized by prominent intimal fibrous thickening with severe degrees of luminal narrowing. 
Many of the glomeruli were hyalinized. The changes in this kidney were interpreted as those 
primarily of pyelonephritis resulting in tubular atrophy and the vascular changes described 
(fig. 7c). The diffuse glomerular hyalinization was interpreted as a change secondary to the 
occlusive vascular lesions. There were no lesions of periarteritis in the kidney removed surgically. 
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ANY EXPLANATIONS have been advanced for the low thrombocyte 
(platelet) count in primary or idiopathic thrombocytopenic purpura, but so 

far all theories lack substantial proof. The disease is somewhat commoner in 
females and occurs more frequently in the first half of life, although it has been 
seen in persons of all age groups. A familial history of easy bruising and prolonged 
bleeding is frequently mentioned in case histories, but few hematological data are 


offered to support the supposition that thrombocytopenia has occurred in other 
members of the family. Reports of transitory thrombocytopenia in infants of 
women with thrombocytopenic purpura are of particular interest, since these cases 
suggest that an agent producing the thrombocytopenia is transmissible through the 
placenta. Both increased destruction and decreased formation of thrombocytes 
have been advanced as causes of primary thrombocytopenia. Since there is no 
technic comparable to the reticulocyte count for estimating the rate of formation 
of thrombocytes or to the determination of the pyrrhole pigment excretion for 
measuring the rate of their destruction, it has not been possible to measure the 
rate of thrombocyte destruction or formation. 

It is now generally accepted that thrombocytes are formed from the cytoplasm 
of megakaryocytes, as first demonstrated by Wright.?, The absence of chrombocytes 
around the megakaryocytes and the paucity of granules in the megakaryocyte 
cytoplasm in primary thrombocytopenic purpura have been interpreted by some to 
be evidence of diminished formation of thrombocytes in this disease.’ The pro- 


From the Department of Medicine, Stanford University School of Medicine. 
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duction of a hormone-like agent by the spleen which inhibits the formation of 
thrombocytes and leukocytes has been postulated, and it is claimed that by this 
mechanism splenic hyperfunction (hypersplenism) is responsible for primary 
thrombocytopenic purpura. This view is partly based on the observation that 
thrombocytosis may follow the removal of normal and pathological spleens. How- 
ever, this does not necessarily imply that the spleen normally exerts an inhibitory 
influence on the megakaryocytes. The thrombocytosis may simply be due to the 
removal of a normal site of thrombocyte destruction. In addition, the morphological 
changes in the megakaryocytes observed in primary thrombocytopenic purpura 
could be due to accelerated utilization of the cytoplasmic granules and rapid removal 
of thrombocytes from the site of their formation. Another objection to the theory 
that primary thrombocytopenia is due to diminished formation of thrombocytes 
arises from the observation of patients in whom thrombocytopenia, and sometimes 
leukopenia, occurs in association with acquired hemolytic anemia.* In such instances 
it would be necessary to postulate that two diametrically opposite mechanisms are 
in operation, one involving the excessive destruction of red cells and the other an 
inhibition of thrombocyte and leukocyte production. It is reasonable to explain 
the reduction of all three elements on the basis of the one demonstrable mechanism, 
excessive destruction. 

The observation of abnormal phagocytosis of thrombocytes * by the macrophages 
of the spleen in supravital preparations is not a quantitative measure of thrombocyte 
destruction, and histological studies of fixed preparations of spleens from patients 
with primary thrombocytopenic purpura indicate that excessive phagocytosis does 
not take place in vivo.? Even if excessive destruction of thrombocytes by phago- 
cytosis plays a definite role in primary thrombocytopenia, the stimulus for such 
aberrant activity of the macrophages is not explained. 

Troland and Lee’ and subsequent workers have reported the production of 
thrombocytopenia in animals by the injection of splenic extracts. However, others 
have failed to show that extracts of the spleen are more active than extracts of 
other organs in producing thrombocytopenia.’ In addition, extracts of spleens from 
patients with primary thrombocytopenic purpura have not been consistently more 
active than extracts of normal organs. While these experiments represent well 
considered attempts to elucidate the problem, the variables attending the injection 
of crude extracts of human organs into animals and the measurement of the effect 
on so labile a tissue as circulating thrombocytes make the application of these 
observations to human disease difficult. 


4. Evans, R. S., and Duane, R. T.: Acquired Hemolytic Anemia: I. The Relation of 
Erythrocyte Antibody Production to Activity of the Disease: II. The Significance of Thrombo- 
cytopenia and Leukopenia, Blood 4:1196, 1949. 

5. Doan, C. A., and Wright, C. S.: Primary Congenital and Secondary Acquired Splenic 
Panhematopenia, Blood 1:10, 1946. 

6. Von Haam, E., and Awny, A. J.: The Pathology of Hypersplenism, Am. J. Clin. Path. 
18:313, 1948. 

7. Troland, C. E., and Lee, F. C.: Thrombocytopen: A Substance in the Extract from 
the Spleen of Patients with Idiopathic Thrombocytopenic Purpura That Reduces the Number 
of Blood Platelets, J. A. M. A. 111:221 (July 16) 1938. 

8. Singer, K., and Rotter, R.: Studies on Thrombocytopen: I. A Reliable Test for This 
Principle in Organ Homogenates and in Urine, J. Lab. & Clin. Med. 34:1336, 1949. 
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Excessive utilization of thrombocytes, rather than abnormal destruction, appears 
to be the cause of the low thrombocyte count in thrombotic thrombocytopenia, in 
which numerous thrombocytic thrombi are found throughout the body. This 
syndrome, described by Singer,® must represent only a small proportion of throm- 
bocytopenias, since in most instances of the primary disease there is no clinical or 
histological evidence of multiple small thromboses. Moreover, recent histological 
studies of the skin of patients with primary thrombocytopenic purpura have shown 
that thrombocytic thrombi do not form in injured arterioles and capillaries.’ 
Regardless of whether decreased formation, increased destruction or accelerated 
utilization of thrombocytes best explains the thrombocytopenia, it is obvious that 
the spleen alone is not the cause of the low thrombocyte count, since the condition 
of a fair proportion of patients is not improved by splenectomy ** and many others 
whose purpura disappears continue to show some degree of thrombocytopenia. 

The frequent association of thrombocytopenia and thrombocytopenic purpura 
with acquired hemolytic anemia‘ in which an autoantibody for red cells is con- 
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_Chart demonstrating the spectrum-like relationship between acquired hemolytic anemia and 
primary thrombocytopenic purpura. 


sistently demonstrable suggests that a similar mechanism is responsible for the 
reduction in circulating thrombocytes and that a similar autoantibody for thrombo- 
cytes may be responsible for the low thrombocyte count in primary thrombocytopenic 


purpura. To test this hypothesis, we have studied patients with primary 
thrombocytopenic purpura for evidence of a thrombocyte-agglutinating factor in 
the serum and for the stigmas of acquired hemolytic anemia. To date, in more 
than half the patients for whom the original diagnosis was primary thrombocytopenic 
purpura there has been consistent evidence of sensitization of the red cells and, 
in some cases, active hemolytic anemia. As a result of these observations, we 


9. Singer, K.; Bornstein, F. P., and Wile, S. A.: Thrombotic Thrombocytopenic Purpura : 
Hemorrhagic Diathesis with Generalized Platelet Thromboses, Blood 2:542, 1947. 

10. Zucker, H. D.: Platelet Thrombosis in Human Hemostasis: A Histological Study of 
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11. Bogardus, G.; Allen, J. G.; Jacobson, L. O., and Spurr, C. L.: Role of Splenectomy in 
Thrombocytopenic Purpura, Arch. Surg. 58:16 (Jan.) 1949. 
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have been able to divide our patients with acquired hemolytic anemia and primary 
thrombocytopenic purpura into five distinct groups, as shown in the chart, which 
illustrates the close relationship of the two disorders. In addition to the evidence 
of a spectrum-like association of the two diseases, we are presenting evidence that 
there is a thrombocyte-agglutinating factor in the serum of patients with primary 
thrombocytopenic purpura. 


Taste 1.—Basic Hematological Data 








Highest 
Dilu 


Teterus tion of 
Anti- 
globulin 
Hemo- Thrombo- Serum 
globin, Reticulo- cytes, Showing 
Gm. per cytes, per Ou. M Ageglutina- 
100 Ce. 


Patient Sex Age % Mm, Purpura Day tion 


I. Acquired Hemolytic Anemia Without Thrombocytopenia 

57 5.0 28 220,000 622 1:320 
10.2 13 450,900 1,800 1:80 
76 40 272,000 1,650 1:160 
6.8 41 250,000 ae 1:640 
7.8 20 120,000 = (I. I. 30) 1:640 
6.0 9 160,000 (I. I. 50) 1:640 
11.4 11 Normal wey 
9.2 9 Normal 1,500 
9.5 18 Normal 450+ 
9.8 13 Normal 950 


Thrombocytopenia But No Purpura 

47 5 12 12,000 1,360 
55 5. 9 35,000 425+ 
22 : 8 70,000 2,080 
34 4.6 2 60,000 (I. I. 40) 


with Thrombocytopenic Purpura 
42 9.5 22 10,000 + 
38 9.0 9 50,000 + eee 
39 11.5 13 10,000 + 1,100 
49 7.0 54 21,000 + (I. I. 16) 


530 


with Positive Reaction to Antiglobulin Serum Test 
7 14.4 0.5 10,000 
49 15.0 ae 10,000 
26 9.0 4.2 52,000 
61 14.0 2.3 26,000 
3 14.7 os 12,000 
51 15.3 ee 83,000 


with Negative Reaction to Antiglobulin Serum Test 
4 13.4 as 26,000 + 
3 12.4 «oe 110,000 + 
31 14.0 i 45,000 + 
24 12.8 4 15,000 + 
45 15.0 ee 38,000 + 





+ Patient E. T. had had severe menorrhagia for three months and was bleeding profusely on admission. 
The anemia in this patient was due to hemorrhage. 


CRITERIA FOR DIAGNOSIS OF ACQUIRED HEMOLYTIC ANEMIA AND 
PRIMARY THROMBOCYTOPENIC PURPURA 


The criteria for the diagnosis of acquired hemolytic anemia were as follows: 
(1) the presence of anemia with reticulocytosis, increased blood bilirubin and 
increased fecal urobilinogen; (2) absence of family history of hemolytic disease ; 
(3) immunologic evidence of sensitization of the red cells by an antibody active 
at 37 C.; (4) rapid destruction of transfused cells when measured. The criteria 
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for the diagnosis of primary thrombocytopenic purpura were (1) the presence of 
purpura, prolonged bleeding time and diminished clot retraction in patients with 
low thrombocyte counts; (2) the observation of normal or increased numbers of 
megakaryocytes in the bone marrow aspiration smears; (3) the lack of evidence 
that the thrombocytopenia was due to exogenous toxic agents or was secondary 
to a disease known to be associated with thrombocytopenia. Table 1 summarizes 
the basic hematological data in the series of patients studied. 


ACQUIRED HEMOLYTIC ANEMIA WITH NORMAL THROMBOCYTE COUNTS 


Only 10 of 18 patients with acquired hemolytic anemia exhibited normal 
thrombocyte counts. In no instance was a serious leukopenia noted in this group. 
An example of uncomplicated acquired hemolytic anemia is presented. 


A 57 year old white woman (J. Z.) was admitted to the Oakland Veterans Hospital 
Nov. 14, 1949, because cf weakness and dizziness for eight months. Four months before entry 
pallor was noted, and the hemoglobin concentration was found to be 6.3 Gm. per 100 cc. and 
the red blood cell count 1,700,000 per cubic millimeter. Her disorder failed to respond to 
treatment with vitamin By and iron preparations, and she continued to spend most of the 
time in bed. Her past and family history was not contributory. She was well developed and 
somewhat obese, with slight icterus of the scleras and pallor of mucous membranes and nail 
beds. There were no petechiae or hemorrhages. The spleen was palpable 4 cm. below the 
costal margin. The packed cell volume was 15 per cent and the hemoglobin content 5.0 Gm. ; 
red cells numbered 1,500,000, with 28 per cent reticulocytes. The leukocyte count was 4,650, 
with a normal distribution, and the thrombocyte count 220,000 per cubic millimeter. The serum 
bilirubin was 3 mg. per 100 cc. and the fecal urobilinogen 622 mg. per day. Sternal marrow 
aspiration showed erythrocytic hyperplasia. 

The patient’s washed red cells were consistently agglutinated by two antihuman globulin 
serums to a high dilution (1:320). Normal red cells (0.1 cc.) incubated in 5 cc. of the 
patient’s plasma for two hours at 37 C. showed evidence of minimal sensitization by agglutinat- 
ing in the antiglobulin serum in a 1:5 dilution. 

During the next three weeks the above observations were made repeatedly with little 
variation. One transfusion was without benefit. Splenectomy was performed December 7 
without incident. One transfusion of 500 cc. of whole blood and 250 cc. of pooled plasma 
were given during the procedure. The spleen weighed 1,800 Gm. Fresh supravital preparations 
of the spleen failed to show evidence of excessive phagocytosis of erythrocytes. There was a 
low grade fever during the first few weeks of her postoperative course. Three days after 
splenectomy, the hemoglobin concentration was 10 Gm. and the red cells numbered 3,400,000, 
with 10 per cent reticulocytes. The counts remained unchanged for two weeks; from then on 
there was a gradual rise to a normal level, along with a fall in the reticulocyte count to normal. 
The excretion of fecal urobilinogen was 310 mg. per day one week after splenectomy. During 
the period of recovery there was evidence of less antibody absorbed on the surface of the red 
cell. This patient died of acute hepatitis three months after splenectomy without recurrence 
of her hemolytic anemia. 


It is worthy of note that the above patient with active acquired hemolytic anemia 
and splenomegaly showed no evidence of thrombocytopenia during her long course. 
This indicates that thrombocytopenia, when it does occur in association with 
acquired hemolytic anemia, is not due to a nonspecific side effect of the abnormal 
destruction and rapid formation of red cells or to the mechanical effect of a large 
spleen. 


ACQUIRED HEMOLYTIC ANEMIA WITH THROMBOCYTOPENIA WITHOUT PURPURA 


Four patients comprise this group. The following case is an example in which 
leukopenia was also a prominent feature. 


Pere ere were een 
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O. W., a 47 year old woman, complained of headaches and weakness for four weeks. 
Pallor and jaundice had not been noted. For a week prior to entry she had been febrile. Her 
past and family history was not contributory. 

She was a thin, nervous woman without jaundice. There was a systolic murmur. The 
spleen was palpable 3 cm. and the liver 9 cm. below the costal margin. The hemoglobin 
concentration was 4.2 Gm. and the red blood cell count 1,200,000. The leukocytes numbered 
1,700, with 70 per cent neutrophils, 1 per cent eosinophils, 20 per cent lymphocytes and 9 per 
cent monocytes. There were nucleated red cells in the peripheral blood, and reticulocytes were 
12 per cent. Thrombocytes were diminished in the smear, and three counts on separate days 
varied from 4,000 to 15,000 per cubic millimeter. Marrow biopsy showed hyperplasia of all 
elements of the marrow. Megakaryocytes of all stages of maturity were numerous. The red 
cells showed evidence of maximum sensitization with red cell antibody. The icterus index 
was 15, and fecal urobilinogen was 1,360 mg. per day. 

The spleen weighed 930 Gm. and, other than hemosiderosis, showed no abnormality on 
histological examination. Her condition improved rapidly following operation. The number 
of circulating thrombocytes and leukocytes became normal within three days, and she was 
discharged from the hospital seven days later with a hemoglobin content of 12.3 Gm. and 
1.5 per cent reticulocytes. Three months later the hemoglobin value was 11.1 Gm., with 1.6 
per cent reticulocytes, and the fecal urobilinogen was 220 mg. per day. The amount of antibody 
absorbed on the red cells was distinctly reduced during the recovery period. 

Six months later severe anemia again developed, with signs of rapid blood regeneration and 
a leukocyte count of 3,500, with 45 per cent neutrophils. Thrombocyte counts were not done. 
She died of severe anemia two months later in a distant part of the state, and autopsy was 
not performed. 


This patient’s condition is an example of severe thrombocytopenia associated 
with acquired hemolytic anemia. An obvious bleeding tendency, petechiae or easy 
bruising was never present. The absence of bleeding tendency in severe thrombo- 
cytopenia of primary or secondary origin is not uncommon. It is also worthy of 


note that she did not appear jaundiced, even when the production of bilirubin was 
many times normal. The absence of jaundice in patients with active hemolytic 
anemia of all types has been a common observation in our experience and has been 
responsible for delay in diagnosis of the true nature of the disorder. 

The three other patients with acquired hemolytic anemia and a comparable 
degree of thrombocytopenia without purpura underwent splenectomy. In two 
there was a sustained remission, and the thrombocyte count returned to normal. 
The fourth patient continued to show constant hemolytic anemia and low 
thrombocyte counts until the time of his death from a ruptured appendix about 18 
months after splenectomy. The persistent hemolytic process was accompanied with 
the presence of high antibody concentration on the surface of the red cell. 


PRIMARY THROMBOCYTOPENIC PURPURA AND ACQUIRED 
HEMOLYTIC ANEMIA 

This group, which forms the center span between the two diseases, includes 
four patients, two women and two men. The women were pregnant at the time 
of onset of the disorder and successfully underwent splenectomy during the sixth 
month of gestation. One of the men was recovering from an injury to the back 
when the purpura began, while the other was found to have tuberculosis of the 
spleen and represents an example of “secondary hypersplenism.” 

Mrs. F. R., a 41 year old white woman, had been well until the third month of her third 


pregnancy, when she displayed Vincent’s angina, for which she received four injections of 
oxophenarsine hydrochloride (mapharsen®). Two months later, a hemorrhagic lesion developed 
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in the left conjunctiva and she was found to be anemic, with a thrombocyte count of 20,000 
to 37,000. She received seven transfusions without notable improvement. 

She was pale, and there were numerous purpuric spots in the skin. No aderiopathy was 
present; the liver and spleen were not palpable, and the uterus was consistent with a six 
months pregnancy. 

The packed cell volume was 28 per cent, the hemoglobin concentration 9.5 Gm. and the red 
blood cell count 2,500,000, with 22 per cent reticulocytes. The leukocytes numbered 8,600, 
with a normal distribution. The bleeding time was 30 minutes, and clot retraction was absent. 
Thrombocyte counts varied from 0 to 10,000. Sternal marrow smears showed marked 
erythroid hyperplasia, and megakaryocytes were numerous. The icterus index was 10, and 
the fecal urobilinogen was over 540 mg. per day. 

Because of increasing anemia and persistent purpura, splenectomy was performed. Several 
hours after operation, the patient vomited 30 cc. of blood; otherwise her course was 
uneventful. The spleen weighed 250 Gm. and was unusual in that the sinusoids contained 
many immature and adult megakaryocytes. 

During the weeks following operation, the bleeding tendency improved and the purpura 
disappeared, although the thrombocyte count remained below 10,000. The hemolytic anemia 
persisted; at the time of delivery the hemoglobin content was 9.3 Gm., and she still exhibited 
severe thrombocytopenia. One transfusion was administered during delivery, which was 
carried out without excessive bleeding. The baby was a normal boy weighing 6 pounds 7 
ounces (2,920 Gm.). 

During the immediate postpartum period there was no change in her blood picture, but 
during the subsequent months she gained strength, and 10 months after delivery was found 
to have a hemoglobin concentration of 13 Gm. per 100 cc. and 50,000 thrombocytes per cubic 
millimeter. The red cells showed a positive reaction to the agglutination test with antiglobulin 
serum to a dilution of 1:40. 

The failure of both the hemolytic anemia and thrombocytopenia to respond immediately to 
splenectomy and the sluggish response following delivery indicate that neither removal of the 
spleen nor delivery of the fetus was of crucial importance in the subsequent improvement. 
Splenectomy changed dramatically the bleeding tendency, since capillary fragility became 
normal and the bleeding time fell promptly from approximately 25 minutes to five and six 
minutes within 24 hours. 

Mrs. Y. W. L. was a 38 year old Chinese woman whose symptoms of purpura and anemia 
appeared in the fifth month of her third pregnancy. She was pale, and the skin was covered 
with petechiae and ecchymoses. The spleen was palpable, but the liver was not enlarged. 

The hematocrit was 24 per cent, the hemoglobin content 9.0 Gm. and the red blood cell 
count 2,570,000, with 9 per cent reticulocytes. Nucleated red cells were present in the 
peripheral blood. Leukocytes were 3,100 with 86 per cent neutrophils. Thrombocytes numbered 
50,000 per cubic millimeter or less; the bleeding time was 17 minutes, and capillary fragility 
was greatly increased. Sternal marrow smears showed hyperplasia of all elements. 

The patient's blood type was O-Rh+. Attempts to cross match her blood with the cells 
of four group O donors were unsuccessful because of intense agglutination at 37 C. Her own 
washed cells were agglutinated when centrifuged in her own serum or in 30 per cent beef 
albumin at 37 C. This agglutinability was not present when sodium chloride solution was 
used as a diluent. A commercial antiglobulin serum of low potency available at the time gave 
a negative reaction with her cells. Y 

She underwent splenectomy without transfusion on July 2, 1949. The spleen weighed 550 
Gm. The only abnormalities noted were hemosiderosis and hyperplasia of the reticulo- 
endothelial cells. 

She made a rapid recovery following splenectomy, with a return of the thrombocyte and 
leukocyte counts to normal in 24 hours. The thrombocyte count fell back to 100,000 to 
150,000 per cubic millimeter in several weeks, where it has remained since. The hemolytic 
process subsided more gradually, and the mild anemia and reticulocytosis persisted for several 
months. She was delivered October 15 of a normal male baby. Since then she has shown no 
evidence of a hemolytic process but has continued to have a subnormal thrombocyte count of 
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100,000 to 150,000. From time to time, her red cells have given a positive reaction to the test 
with antiglobulin serum and her serum has exhibited hemolytic activity for her cells and 
normal cells. 


McElin, Mussey and Watkins ** have recently summarized the literature on 
splenectomy during pregnancy and added five cases. Splenectomy had been per- 
formed on patients with primary thrombocytopenic purpura, congenital hemolytic 
jaundice and Banti’s syndrome. Our cases are apparently the first recognized 
examples of splenectomy during pregnancy in patients with both acquired hemolytic 
anemia and primary thrombocytopenic purpura. Our experience with these patients 
leads us to concur with the opinion of Barnes and Doan ** that the indications for 
splenectomy during pregnancy are the same as those governing splenectomy in 
general. 

The following is an example of both primary thrombocytopenic purpura and 
acquired hemolytic anemia in a man. 


O. P., a 39 year old white painter, entered the hospital because of bloody urine for one 
week. Four months before he had fallen 8 feet (2.4 meters), sustaining a compression fracture 
of the third lumbar vertebra, for which he remained in a body cast three months. During the 
first few days after his injury he had vomited dark material several times and was told that 
there was biood in his stools. Later, he noted persistent bleeding of gums and petechiae on 
his legs. 

The past history was normal except for frequent nosebleeds for a brief period three years 
before. Other than morphine and aluminum hydroxide (amphojel*), he had received no 
medicaments in the recent past. 

He was well developed and pale but not icteric. The skin of both legs and feet was 
covered with petechiae and bruises. There were hemorrhages under the nails, and the gums 
were oozing in several places. A few 1 cm. lymph nodes were palpated in the left axilla. The 
spleen and liver were not palpable, and the results of the remainder of the physical examination 
were not remarkable. 

The hematocrit was 31 per cent, the hemoglobin level 11.5 Gm. and the red blood cell 
count 3,450,000, with 13 per cent reticulocytes. The leukocytes were 12,409, with a normal 
differential count. The osmotic fragility of the red cells was normal. Tests with antiglobulin 
serum showed agglutination of the patient’s cells to high dilution (1:160), although the 
cells failed to agglutinate when centrifuged in 30 per cent beef albumin. The patient's 
serum sensitized normal cells when 0.1 cc. of cells was incubated in 4 cc. of serum. The total 
serum bilirubin was 1.25 mg. per 100 cc., and the daily fecal urobilinogen was 1,100 mg. 

Thrombocyte counts were approximately 10,000 per cubic millimeter on several daily 
determinations. Bleeding time was 32 minutes, and clot retraction was absent. Sternal marrow 
smears showed a relative increase in megakaryocytes. The blood Wassermann reaction was 
1+ positive and the Hinton reaction negative. Urinalysis showed a persistent macroscopic 
hematuria during the eight days of hospitalization prior to splenectomy. 

The spleen, which was removed without incident, weighed 400 Gm. No accessory spleens 
could be located. The sections of spleen showed a proliferation of reticuloendothelial cells 
and an increase in eosinophils. 

The day following splenectomy the bleeding time and capillary fragility were normal, and 
the thrombocyte count had increased to 70,000. Five days later thrombocytes were 370,000, 
and the hematocrit was 36 per cent with 3.7 per cent reticulocytes. The cells showed less 
agglutinability in antiglobulin serum, indicating a distinct reduction in the amount of adsorbed 
antibody. The fecal urobilinogen was 364 mg. per day. The urine became free of red cells. 


12. McElin, T. W.; Mussey, R. D., and Watkins, C. H.: Splenectomy During Pregnancy, 
with a Report of 5 Cases and Review of the Literature, Am. J. Obst. & Gynec. 59: 1036, 1950. 

13. Barnes, A. C., and Doan, C. A.: Splenectomy in Pregnancy: Its Hematological 
Indications and Obstetrical Management, Am. J. Obst. & Gynec. 55:864, 1948. 
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The postoperative course was complicated by low grade fever, rales and, later, fluid at 
the base of the left lung. This was followed by an increase in amount of adsorbed antibody 
on the red cells and a drop in thrombocyte count to 52,000. This trend continued, and 
reticulocytes rose to 9 per cent 13 days postoperatively. The downward trend was then 
reversed, and six weeks after splenectomy the thrombocyte count was 89,000 and the hemo- 
globin concentration 15 Gm. The red cells continued to show agglutination in antiglobulin 
serum to a dilution of 1: 80. 


The above patient showed a good initial response to splenectomy, with evidence 
of decreased hemolysis and higher thrombocyte count during the first 10 days, 
followed by a flare-up with return of anemia, reticulocytosis and thrombocytopenia, 
but without purpura. However, on a return visit to the hospital his condition had 
improved, although it still was not normal. Further follow-up studies have not 
been possible. 

The fourth patient in this group presented a much more complicated situation 
in that the anemia, leukopenia and thrombocytopenic purpura were observed in 
connection with tuberculosis of the spleen.* He exhibited an anemia with 
reticulocytosis (5 to 16 per cent) and an elevated icterus index. Thrombocyte 
counts varied from 20,000 to 60,000, and leukocytes were as low as 1,600. Bone 
marrow smears showed a panhyperplasia, with numerous megakaryocytes. His red 
cells were agglutinated in the antiglobulin serum only in a 1:10 dilution. Although 
the immunologic abnormality of acquired hemolytic anemia was present, the amount 
of adsorbed antibody was, according to the method of measurement, less than we 
have usually found associated with active disease.* However, the presence of the 
immunologic abnormality in this patient suggests that this mechanism may be 
responsible for “secondary hypersplenism.” 


PRIMARY THROMBOCYTOPENIC PURPURA WITH EVIDENCE OF 
RED CELL SENSITIZATION 


Five patients were included in this group because of persistent evidence of 
sensitization of their red cells. In contrast to the previous group none of these 
patients showed evidence of accelerated hemolysis, although one of them (F. F.) 
had mild hemolytic anemia following splenectomy. As will be noted in table 1, the 
red cells of the patients in this group, in contrast to most of the patients with active 
hemolysis, were agglutinated only by higher concentrations of the antiglobulin 
serums, indicating less adsorbed antibody on the cell surface. The absence of 
hemolytic activity is probably related to the relatively weak sensitization of the 
cells. In this respect the patients of this group resemble patients with acquired 
hemolytic anemia in remission. 

A 7 year old boy (S. deG.) was admitted to the hospital because of frequent epistaxis 
and easy bruising during the 10 days before entry. A transient rash was noted at the onset 
of these symptoms. 

He was a well developed child who did not appear ill. There were scattered pinpoint 
petechiae over the entire body, more numerous about the ankles, and ecchymoses over the 
coccyx and lower extremities. Several petechiae were on the buccal mucosa and palate. No 
lymphadenopathy was present. The liver and spleen were palpable under the costal margins. 

The hemoglobin concentration was 14.4 Gm. and the red blood cell count 4,500,000. 
Leukocytes numbered 8,000, with 24 per cent neutrophils, 70 per cent lymphocytes, 3 per cent 
monocytes and 3 per cent eosinophils. Thrombocytes numbered 10,000 and reticulocytes 0.5 per 


14. This patient was studied at the Fort Miley Veterans Hospital, San Francisco. 
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cent. The bleeding time was 10 minutes, and capillary fragility was increased. Bone marrow 
examination showed an increase in megakaryocytes without surrounding thrombocytes. The 
patient’s red cells persistently showed agglutination in a 1:20 dilution of the antiglobulin 
serum. 

Because of the persistent thrombocytopenia the spleen was removed 12 days after his 
admission. The spleen weighed 70 Gm. and showed hyperplasia of the lymph follicles and a 
moderate number of eosinophilic leukocytes. There was a steady rise in thrombocyte count 
to 900,000 per cubic millimeter during the six days after splenectomy. The evidence of 
sensitization of the red cells disappearcd five days after splenectomy. During the 12 months 
since splenectomy he has remained well. 


The next case is an example of a more chronic course of primary thrombo- 
cytopenic purpura in an older person. 


F. F., a 49 year old man, entered the hospital because of easy bruising, intermittent purpura 
and bleeding of his gums for 10 years. His main complaint, however, was a sense of weakness 
and chronic fatigue for many years. Six months prior to entry one of his three daughters was 
found to have thrombocytopenic purpura (see history of A. F. below) and had undergone 
splenectomy with a complete remission. At that time the father was noted to have 10,000 
thrombocytes per cubic millimeter, a prolonged bleeding time, increased capillary fragility and 
a hemoglobin concentration of 15.7 Gm. 

He was a heavy-set man. There were small petechiae on the soft palate. No adenopathy 
was present. The liver and spleen were not palpable. The hemoglobin concentration was 15 
Gm., the red blood cell count 5,500,000 and the hematocrit 43 per cent. The leukocytes were 
13,609, with a normal differential count. The thrombocytes were 10,000 to 27,000; the bleeding 
time was 25 minutes, and there was minimal clot retraction at 72 hours. Capillary fragility 
was abnormal. Prior to splenectomy the patient’s red cells showed agglutination in the anti- 
globulin serum only in a 1:5 dilution. 

The spleen was removed without difficulty and weighed only 210 Gm. He received one 
transfusion of 500 cc. of whole blood during the operation. The postoperative course was 
uneventful. The thrombocyte count did not rise rapidly and was still 24,000 on the third post- 
operative day. The bleeding time and capillary fragility were normal the day following 
operation. Thrombocyte counts varied from 117,000 to 191,000 during the second and third 
postoperative weeks. 

During the first week after splenectomy the red cells became agglutinable in high dilutions 
(1:320) of antiglobulin serum, indicating a high degree of sensitization. During this time 
anemia developed, with 10 Gm. of hemoglobin, hematocrit 29 per cent and 7.3 per cent 
reticulocytes. There was 1.5 mg. serum bilirubin per 100 cc. The evidence of mild hemolytic 
activity w2s present 16 days after splenectomy at the time he left for his home in a distant 
part of the state, where follow-up studies have indicated a subsidence of the hemolytic process 
and no recurrence of thrombocytopenic purpura. Since splenectomy he has noted a sustained 
sense of well-being. 


This patient presented an unusual course in that the degree of sensitization of 
the red cells increased rather than decreased following splenectomy. It was only 
after splenectomy that the reaction to the antiglobulin test became strongly positive, 
and with that he showed for the first time signs of hemolytic anemia, with hyper- 
bilirubinemia and reticulocytosis. There was no blood loss or explanation for the 
anemia other than abnormal hemolysis. 

The third patient in this group, a 26 year old woman, is worthy of special note 
in that the purpura and abnormal bleeding did not subside following splenectomy 
but persisted along with the chronic thrombocytopenia for several months. Ft 
finally became necessary to perform hysterectomy to control the vaginal bleeding. 
Following this operation, there was slow but sustained improvement over the 
course of weeks. 
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PRIMARY THROMBOCYTOPENIC PURPURA WITHOUT EVIDENCE OF 
SENSITIZATION OF RED CELLS 


Six patients were in this group. In age and sex distribution there was no 
significant difference from the group described above in whom the disease was 
accompanied with definite evidence of sensitization of the red cells. The following 
case is presented because of the unusual familial incidence of the disease. 


A. F., the 4 year old daughter of F. F., described above, was hospitalized for consideration 
of splenectomy for severe thrombocytopenic purpura of three years’ duration. Her birth and 
infancy had been normal, but from the age of 1 year her mother noted that she bruised easily. 
Chronic fatigue and irritability became noticeable about six months before entry; her physician 
noted large purpuric areas, and the thrombocyte count was reported to be 65,000 per cubic 


millimeter. 
She was a well developed child. There were numerous 1 cm. ecchymoses on the elbows 


and legs; a few small petechiae scattered over the arms, legs and trunk, and there was blood 
in the left nostril. No lymphadenopathy was present, and the spleen was not palpable. 

The hemoglobin concentration was 14.6 Gm. and the red blood cell count 5,000,000; leuko- 
cytes numbered 13,000, with a normal distribution. The thrombocyte counts varied from 
26,000 to 34,000. The bleeding time was 15 minutes; there was no clot retraction at 24 hours, 
and capillary fragility was increased. Pone marrow examination revealed an increase in 
megakaryocytes, and 9 per cent of the nucleated marrow cells were eosinophils. The red cells 
gave persistently negative reactions with all dilutions of the antiglobulin serum. 

The spleen weighed 70 Gm. Supravital preparations of splenic pulp cells showed some 
increase in eosinophils, but no phagocytosis of thrombocytes was observed. 

The thrombocyte count began to rise following splenectomy, and the next day it was 
190,000 per cubic millimeter. Subsequent thrombocyte counts varied from 258,000 to 422,000 
per cubic millimeter. There has been a complete disappearance of purpura, and the symptoms 
of chronic fatigue have completely disappeared for the 16 months since splenectomy. 


Of the other patients in this group, a boy, aged 5 years, showed spontaneous 
clearing after several weeks of purpura. The others whose spleens were not 
removed have remained in a chronic state of mild purpura for periods of observation 
ranging from five to nine months. 

The patients with primary thrombocytopenic purpura without evidence of red 
cell sensitization are notable, since they indicate that sensitization of the red cells 
when it does occur in primary thrombocytopenic purpura is not a constant corollary 
of the disease. 


ATTEMPTS TO DEMONSTRATE A THROMBOCYTE-AGGLUTINATING FACTOR IN 
SERUM OF PATIENTS WITH THROMBOCYTOPENIC PURPURA 


While the results of observations designed to demonstrate an antithrombocyte 
antibody in the serum of patients with thrombocytopenia have not been conclusive, 
our experience is sufficiently encouraging to report. Preliminary studies of 
thrombocyte agglutination were made with anti-guinea pig-thrombocyte serum and 
anti-human-thrombocyte serum produced in rabbits. We confirmed the observations 
of Bedson ** that the red cell agglutinins could be adsorbed, leaving the thrombocyte 
agglutinins intact. After observations of agglutination of guinea pig thrombocytes 
by anti-guinea pig-thrombocyte serum, similar studies were conducted with human 
thrombocytes and rabbit antiserum. Tests were then set up to study the effect 
of human serums on suspensions of human thrombocytes. Briefly, suspensions of 


15. Bedson, S. P.: Blood-Platelet Anti-Serum: Its Specificity and Role in the Experi- 
mental Production of Purpura, J. Path. & Bact. 25:94, 1922. 
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human thrombocytes, free of other cellular elernents, were prepared by differential 
centrifugation of whole blood diluted 30 to 50 per cent with 10 per cent citrate 
solution or by similar treatment of the buffy layers from 1 day old blood.*® 

A 5 per cent thrombocyte suspension was made in human serum which had 
been heated at 56 C. for one-half hour. Three drops of the above suspension were 
added to 0.5 cc. of inactivated serum to be tested in a 12 by 75 mm. tube and 
incubated for one hour at 37 C., followed by storage for 12 to 24 hours atO C. Two 
drops of the suspension were examined for agglutination microscopically, and an 
equal portion was centrifuged at 1,000 revolutions per minute for two minutes 
and studied for agglutination. Approximately 50 per cent of the early observations 
were inconclusive because of agglutination in control serums, as well as in serums 


Taste 2.—Results of Observation Designed to Demonstrate a Thrombocyte-Agglutinating 
Factor in Serum from Patients with Primary Thrombocytopenic Purpura 
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from patients with thrombocytopenic purpura. However, when the original 
thrombocyte suspension was smooth and stable, there was an absence of aggluti- 
nation of thrombocytes in contro! serums and an active agglutination of thrombocytes 
in the serum from patients with primary thrombocytopenic purpura. The results 
of a typical observation are shown in table 2. While all the variables which 
determine the outcome of the observations are not understood, the following 
conditions appear to be important in demonstrating an agglutinating factor in 
serums from patients with primary thrombocytopenic purpura: 

1. The serums used may be fresh or frozen but should be inactivated to reduce 
nonspecific agglutination. 

2. Passage through a Seitz filter should be carried out to free the serum of 
particulate matter, since the latter tends to promote aggregation of the thrombocytes. 


16. Most of the material used was obtained from the Plasma Division of the Cutter 
Laboratories, Berkeley 1, Calif. 
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3. The thrombocyte suspension should not be more than four days old and 
should be examined for agglutination before adding to the test serums. 

4. We have avoided the use of sodium chloride solution because of the 
probability that a univalent antibody might be present which would require a 
colloidal medium for demonstration. 

5. It has been our experience that repeated saline washing of thrombocytes 
produces an irreversible agglutination which may account for some or all of the 
inconclusive results in our early observations. It has been shown that use of saline 
solution contributes to the clumping of thrombocytes by affecting their cataphoretic 
velocity.2” 


POSITIVE REACTIONS TO ANTIGLOBULIN SERUM TESTS IN DISEASES OTHER 
THAN ACQUIRED HEMOLYTIC ANEMIA AND PRIMARY 
THROMBOCYTOPENIC PURPURA 


The observation that primary thrombocytopenic purpura is often accompanied 
with a positive reaction to the antiglobulin serum test without evidence of abnormal 


TasLe 3.—Results of Antiglobulin Serum Test in Conditions Other Than Acquired Hemolytic 
Anemia and Primary Thrombocytopenia 








Number of Antiglobulin Reaction 
Persons 

Tested Positive Negative 
Normal 5 0 75 
Miscellaneous patients 2 466 

Lupus erythematosus disseminata 4 

Periarteritis nodosa 4 

5 

1 








Nephrosis 
Rheumatic fever 





hemolysis prompted us to determine whether this phenomenon may occur in other 
conditions. A survey was made of normal persons and patients with medical and 
surgical conditions. The results are summarized in table 3. 

Two positive antiglobulin reactions were observed among 468 miscellaneous 
patients. One of these was in a young man recovering from infectious mono- 
nucleosis. His red cells agglutinated in a 1:40 dilution of the antiglobulin serum 
when he was clinically well, and the hemoglobin content was 12.6 Gm., with a 
reticulocyte count of 2.5 per cent. Three other patients with infectious mononucleosis 
failed to give positive reactions. The other patient was an elderly woman who 
had an old fibrocalcific pulmonary tuberculosis and an adenomatous polyp of the 
sigmoid colon. She had a normocytic, normochromic anemia, with 9.7 Gm. of 
hemoglobin and a reticulocyte count of 0.4 per cent. The blood urea, serum 
bilirubin and fecal urobilinogen were within the normal range; there was no 
evidence of gastrointestinal bleeding. During four weeks of observation her red 
cells consistently agglutinated in antiglobulin serum dilutions of 1:80 to 1: 1,280. 
The sensitizing agent, unlike that found on the red cells in acquired hemolytic 
anemia, could not be transferred to normal cells in eluate from stroma preparations. 
It is possible that her anemia is the only manifestation of one of the diseases listed 
in table 3 in which a positive antiglobulin reaction is frequent. 


17. Starling, W., and Sametnik, S.: Uber die Entstehungsbedingungen der spontanen 
Venenthrombose, Klin. Wchnschr. 6:1269, 1927. 
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Four patients with disseminated lupus erythematosus showed agglutination of 
their red celis in 1:40 to 1:320 dilutions of the antiglobulin serum. Although 
these patients had mild anemia, none had evidence of excessive hemolysis. Red 
cells of four of the seven patients with periarteritis nodosa consistently gave posi- 
tive reactions in 1: 10 to 1: 320 dilutions of antiglobulin serum but did not exhibit 
evidence of hemolytic anemia. One of three patients with active rheumatic fever 
showed a positive antiglobulin reaction. Among the 468 miscellaneous patients 
showing negative antiglobulin reactions were two with erythema nodosum, two 
with scleroderma, one with dermatomyositis, one with Henoch-Schonlein purpura, 
24 with rheumatoid arthritis, 14 with various common allergies of the respiratory 
tract and several with secondary thrombocytopenia. 

Among patients with nephrosis, the red cells of five gave positive reactions 
when tested with the antiglobulin serum. In four of these agglutination of the 
red cells occurred in 1:20 or 1:80 dilutions of the antiglobulin serum. In none 
was there evidence of abnormal hemolysis. The fifth patient showed red cell 
agglutination in 1:80 to 1: 320 dilutions of the antiglobulin serum over a period 
of several weeks. When 0.05 cc. of normal cells was exposed to 4 cc. of the 
patient’s serum, they were subsequently agglutinated by a 1:80 dilution of the 
antiglobulin serum. Evidence for excessive hemolysis in this patient was ques- 
tionable, since neither hyperbilirubinemia nor increased fecal pigment excretion 
was present, although there was a mild anemia associated with reticulocyte counts 
of 10 to 12 per cent during the administration of cortisone. 

None of the 16 patients with positive antiglobulin reactions had thrombocyto- 
penia, except one with disseminated lupus erythematosus whose thrombocyte count 
was 84,000 per cubic millimeter. In no case were their red cells agglutinated when 
centrifuged in 30 per cent beef albumin. In eight of the patients attempts were 
made to sensitize 0.05 cc. of normal cells in 4.0 ec. of the patient’s serum. Results 
were positive in three. Preliminary studies suggest that there may be qualitative 
differences between the “sensitizing agent” found in these patients and in patients 
with acquired hemolytic anemia. We have been able to elute the autoantibody 
from red cell stroma prepared from patients with acquired hemolytic anemia and 
to demonstrate the transfer of the antibody to normal cells. On the other hand, 
we have not been able to demonstrate a similar phenomenon in five of the six 
cases described above in which elution and transfer were attempted. 


COMMENT 


The explanation of the pathogenesis of primary thrombocytopenic purpura pro- 
posed here is well supported by the animal experiments reported by Bedson and 
Johnson ** which showed clearly that injection of an antithrombocyte serum into 
animals produced thrombocytopenia, purpura and a proliferation of megakaryo- 
cytes in the bone marrow. While Bedson was struck by the close resemblance of 
the disease produced in animals to primary thrombocytopenic purpura, he did not 
suggest that the human disease is due to a thrombocyte autoantibody. These 
studies nevertheless provide excellent experimental background for the belief that 
the disease is due to an immune mechanism similar to that of acquired hemolytic 
anemia. 


18. Bedson, S. P., and Johnson, M. E.: Further Observations on Platelet Genesis, J. Path. 
& Bact. 28:101, 1925. 
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In addition to the frequent occurrence of the two diseases in the same person, 
there are other features common to both which suggest a close relationship. Both 
disorders are characterized by great variability of onset, course and duration. 
Spontaneous remission or exacerbation may occur at any time. We observed 
spontaneous remission in three of the patients in this series with primary thrombo- 
cytopenic purpura and in four with acquired hemolytic anemia. 

The similarity in response of primary thrombocytopenic purpura and acquired 
hemolytic anemia to splenectomy is also striking. Welch and Dameshek *® have 
reported that remission followed splenectomy in 50 per cent of 34 patients with 
primary acquired hemolytic anemia and in 61 per cent of 92 patients with primary 
thrombocytopenic purpura. The criteria for judging complete remission are not 
given, but these figures are in substantial agreement with previously published 
studies. Bogardus and co-workers™ have reviewed the literature concerning 
splenectomy in primary thrombocytopenic purpura, and it is apparent that the 
results are characterized by uncertainty, as is the case with acquired hemolytic 
anemia.* In fact, the course of both diseases following splenectomy is subject to 
the same variations as are seen prior to operation, although removal of the spleen 
has an over-all beneficial effect in both conditions. We consider the similarity of 
the behavior of the two diseases following splenectomy as further evidence of the 
identity of the causative mechanism. 

In our opinion the principal role of the spleen in acquired hemolytic anemia 
lies in its function as antibody-producing tissue rather than a “slaughterhouse” of 
red cells. Activity of the disease is, in general, more closely related to the concen- 
tration of antibody on the cell than to the presence or absence of the spleen.* When 
splenectomy is successful, it appears that the amount of antibody production has 
been reduced below a critical level. Relapse may occur if other tissues increase 
the production of immune agent above such a level. That other tissues are always 
involved in the production of red cell antibody is indicated by the observation that 
all cases of acquired hemolytic anemia studied so far have shown persistent sensi- 
tization of red cells after splenectomy. It is probable that the same variables of 
antibody production attend the removal of the spleen in primary thrombocytopenic 
purpura and account for the uncertainty of the final result. 

Our studies demonstrating a thrombocyte-agglutinating factor in the serum of 
patients with primary thrombocytopenic purpura support the theory that the dis- 
ease is produced by a thrombocyte autoantibody. However, the in vitro agglutina- 
tion of thrombocytes which we have observed could be due to substances other 
than thrombocyte antibodies. For instance, Quick *° has shown that the serum of 
patients with thrombocytopenia contains more prothrombin than does normal 
serum. It is conceivable that other substances which may be capable of aggluti- 
nating thrombocytes are increased in primary thrombocytopenic purpura. Obvi- 
ously, further studies with improved technic are necessary to show conclusively 
the presence of a thrombocyte autoantibody in the serums of patients with the 
disease. It is likely that the serum concentration of such an agent may be low 
as it is in acquired hemolytic anemia, evidently owing to the large amount of antigen 


19. Welch, C. S., and Dameshek, W.: Splenectomy in Blood Dyscrasias, New England J. 
Med. 242:601, 1950. 

20. Quick, A. J.; Shanberge, J. N., and Stefanini, M.: The Role of Platelets in the 
Coagulation of the Blood, Am. J. M. Sc. 217:198, 1949. 
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present. The observation of transient thrombocytopenia in newborn infants from 
mothers with primary thrombocytopenic purpura is consistent with the passive 
transfer of an antithrombocyte antibody from the mother’s serum but does not 
eliminate the possibility that other substances are involved. 

Since there is good evidence that tissues other than the spleen are always 
involved in the causation of acquired hemolytic anemia and probably of primary 
thrombocytopenic purpura, some term other than splenic panhematopenia or hyper- 
splenism would more adequately describe the underlying nature of these disorders. 
We suggest the terms immunohemolytic anemia and immunopancytopenia for those 
disorders in which abnormal immune mechanisms can be shown to be operative. 
The present evidence indicates that immunothrombocytopenic purpura is prefer- 
able to the terms primary or idiopathic. 

The status of the neutropenia which responds to splenectomy is less well 
defined. Study of published cases indicates that it is usually associated with hemo- 
lytic disease and thrombocytopenia. The neutropenia observed in four of our 
cases of immunocytopenia has been part of a leukopeniz and not a selective reduc- 
tion ‘in neutrophils. As yet, we have no direct evidence that the leukopenia was 
due to an abnormal immune mechanism. It is obvious that all patients with unex- 
plained neutropenia or leukopenia should be studied for evidence of red cell sensi- 
tization, accelerated hemolysis and thrombocytopenia. 

The terms symptomatic hemolytic anemia, secondary hypersplenism ane secon- 
dary panhematopenia may also prove inadequate. In our experience most patients 
with hemolytic anemia associated with other disease states, including acute and 
chronic lymphatic leukemias, tuberculosis of the spleen and viral pneumonia, have 
shown red cell sensitization indistinguishable from that found in uncomplicated 
acquired hemolytic anemia. The patient with viral pneumonia had a high titer of 
cold agglutinins, but we obtained evidence to show that the cold agglutinin was a 
separate immune body from that adsorbed on the patient’s cells at 37 C. 

Ellis and co-workers * have demonstrated a hemolysin in‘ the serum of a 
patient with infectious mononucleosis and hemolytic anemia. Recently, Sawitsky 
and his associates ** have reported a positive reaction to antiglobulin test serum 
in a similar instance of hemolytic anemia accompanying infectious mononucleosis. 
We have also observed red cell sensitization with the same disease. 

While there is evidence that abnormal immune activity was present in the 
patients we have described here, it would be misleading to suggest that immune 
mechanisms are always responsible for hematological disorders which may respond 
to splenectomy. For instance, congenital hemolytic anemia responds consistently to 
splenectomy, yet the fundamental defect appears to be a structural abnormality of 
the red cell, and the spleen acts as an organ of stasis. In addition, we have recently 
studied one patient with hemolytic disease which was not due to a known cell 
defect or to a demonstrable immune agent and who nevertheless responded to 
splenectomy. It seems likely that similar unknown mechanisms may operate in 
at least a minority of patients with thrombocytopenia or leukopenia. On the other 


21. Ellis, L. B.; Wollenman, O. J., and Stetson, R. P.: Autohemagglutinins and Hemolysins 
with Hemoglobinuria and Acute Hemolytic Anemia, in an Illness Resembling Infectious 
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22. Sawitsky, A.; Papps, J. P., and Wiener, L. M.: The Demonstration of Antibody in 
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hand, patients with hemolytic anemias due to congenital cell defect may display 
coincidentally the aberrant immune activity seen in acquired hemolytic anemia. 

As stated elsewhere, we do not believe that there is sufficient evidence to decide 
whether the thrombocytopenia is due to decreased production or to increased 
destruction of thrombocytes. It is possible that both factors play a role and that 
the activity of an immune body brings about increased destruction of thrombocytes 
by agglutination and phagocytosis and might also decrease thrombocyte produc- 
tion by affecting the megakaryocytes. We are inclined to think that decreased 
production of thrombocytes does not occur in this manner, since suppression of 
erythropoiesis is not seen in acquired hemolytic anemia. In this disease erythro- 
poiesis is not suppressed by the presence of a red cell antibody in the serum. It 
may be, however, that the mass of circulating red cells adsorbs or neutralizes the 
antibody so that the erythropoietic tissue is protected, whereas in thrombocyto- 
penia the megakaryocytes may not be similarly protected. 

One of the features of primary thrombocytopenic purpura which has attracted 
much attention is the apparent lack of direct relationship between the presence of 
purpura and the number of circulating thrombocytes. It should be noted that this 
lack of correlation between capillary and thrombocytic factors is not confined to 
primary thrombocytopenic purpura but is also observed in various types of secon- 
dary thrombocytopenia ** in which an immune mechanism does not appear to play 
a role. It appears to us, therefore, that the discrepancy may be due to variables 
of capillary and thrombocytic function in general and does not need to be explained 
by the mechanism peculiar to primary thrombocytopenic purpura. Robson ** has 
shown that bleeding time and capillary fragility diminish prior to the rise of the 
thrombocyte count following splenectomy and presents some evidence to indicate 
that these changes are seen following all operative procedures. However, the 
possibility that there is damage to the capillaries by an antibody has been suggested 
by the work of Clark and Jacobs.** They have recently reported preliminary 
observations on the production of nonthrombocytopenic purpura in animals by 
use of an antiendothelial serum and have reviewed the Japanese literature on the 
subject. 

The one instance of familial occurrence of primary thrombocytopenic purpura 
in our series (F. F. and his daughter A. F.) is of interest. At first, it was thought 
that a familial disease comparable to congenita] hemolytic anemia existed, which 
in this instance was manifested by an inherent defect in the thrombocytes. How- 
ever, the demonstration of sensitization of the red cells in the father and the in 
vitro agglutination of thrombocytes by his serum showed clearly that immunologic 
abnormalities were present in his case. Sensitization of the red cells was not 
demonstrable in the daughter, and her presplenectomy serum was not studied for 
thrombocyte agglutination. Although this familial occurrence of the same disease 
may have been a coincidence, it may be that the tendency to produce an antithrombo- 
cyte antibody was inherited, since other disorders thought to have an immunologic 
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basis, such as rheumatic fever 2” and nephritis, have been shown to have a definite 
familial incidence.** 

The high incidence of red cell sensitization in periarteritis nodosa, disseminated 
lupus erythematosus and nephrosis is of great interest, since these disorders have 
all been thought to be due to aberrant immune processes. Creger and associates *° 
have recently demonstrated that these same diseases are found in persons who 
show an unusually active response to antigenic stimuli. The relation of these 
diseases to acquired hemolytic anemia is not clear, nor can we account for the 
absence of evidence of hemolysis in those patients whose red cells seemed to be 
heavily sensitized. As we have indicated above, there may be qualitative differ- 
ences in the sensitizing agents in the two varieties of disorders. The relation of the 
red cell—sensitizing agent to the leukocyte factor in serum in acute disseminated 
lupus erythematosus described by Hargraves *° is under investigation. 


SUMMARY AND CONCLUSIONS 


Evidence is presented for the existence of a spectrum-like relationship between 
acquired hemolytic anemia and primary thrombocytopenic purpura. On the one 
hand, acquired hemolytic anemia with sensitization of the red cells is often accom- 
panied with thrombocytopenia, while, on the other, primary thrombocytopenic pur- 
pura is frequently accompanied with red cell sensitization with or without hemolytic 
anemia. 

Since acquired hemolytic anemia has been shown to be due to an autoantibody, 
its close association with primary thrombocytopenic purpura suggests that the latter 
disease is due to a thrombocyte autoantibody. 

The similarity of the behavior of the two diseases with or without splenectomy 
is considered further evidence of the identical nature of the causative mechanism. 

The demonstration by previous workers that injection of an antithrombocyte 
serum into an animal produces a picture which closely simulates primary thrombo- 
cytopenic purpura in human beings provides the experimental background for the 
above hypothesis. The demonstration of a thrombocyte-agglutinating factor in 
the serum of patients with primary thrombocytopenic purpura supports the same 
hypothesis. 

The terms hypersplenism and splenic panhematopenia should be supplanted, 
since it is evident that the spleen alone is not at fault in these diseases. The 
terms immunohemolytic anemia, immunothrombocytopenia and immunopancyto- 
penia are suggested for the various disorders shown to have an immunologic basis. 

The demonstration of a positive reaction to the antiglobulin serum test in vari- 
ous types of disorders of unknown etiology but thought to be on a hypersensitivity 
basis is of interest for future investigation. 
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ACTERIAL endocarditis has been and continues to be a disease. with a high 

fatality rate, even though 60 to 70 per cent of the patients recover with peni- 
cillin therapy. Since many of the fatalities result from infection with organisms 
that are relatively resistant to penicillin, some lives can be saved by the use of other 
antibacterial agents. Moreover, the occasional occurrence of serious reactions to 
penicillin necessitates the use of another antibiotic in some instances. Although 
streptomycin has been employed successfully in several of these cases, it is quite 
toxic when used in large doses for long periods. 

For these reasons, we have been interested in investigating the usefulness of 
aureomycin in endocarditis, and especially in determining whether it can be 
employed in cases in which penicillin therapy, for one reason or another, is not 
successful. Furthermore, if aureomycin is suitable for the treatment of patients 
with endocarditis, the oral route of administration may be satisfactory, whereas oral 
penicillin therapy cannot be relied on in the treatment of this disease. 

The present paper is a report of nine cases of endocarditis in which aureomycin 
was used. All nine patients had the typical symptoms and signs of endocarditis. All 
had two or more positive blood cultures prior to the institution of therapy. Four 
had mitral valve vegetations (table) ; five had aortic valve vegetations (including 
two of the patients with mitral valve involvement), and two patients had vegetations 
on the tricuspid valve. 

The ages of the patients ranged from 27 to 78 years. One was in the third 
decade ; three were in the fourth; one was in the fifth; two were in the sixth; one 


The aureomycin used in this study was supplied by the Lederle Laboratories Division, 
American Cyanamid Company, Pearl River, N. Y. 

From the Department of Preventive Medicine, University of Illinois College of Medicine, 
Chicago, the Departments of Medicine, George Washington and Georgetown Universities, and 
the George Washington and Georgetown Medical Division, Gallinger Municipal Hospital, 
Washington, D. C. 
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was in the seventh, and one was in the eighth. The causative organisms were alpha 
hemolytic Streptococcus, two patients; Pneumococcus, three patients; beta hemo- 
lytic Streptococcus, one patient, and Staphylococcus pyogenes var. aureus, three 
patients. 
PLAN OF STUDY 

After the etiological agent had been isolated, the sensitivity of the organism to aureomycin, 
penicillin, streptomycin and, sometimes, chloramphenicol was determined. These tests were 
performed by the tube dilution method. Readings were made at 24 hours. 

If the patient’s condition was not improving on therapy with one antibiotic, the inhibitory 
effect of combinations of two antibiotics was studied by the method of Robbins and Tompsett,? 
and treatment was modified in accordance with the results of these tests. 


Clinical Data on Nine Patients Treated with Aureomycin 
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The concentration of the antibiotic which was being employed was determined at intervals 
throughout the period of therapy. In the case of penicillin the method of Randall, Price and 
Welch 2 was employed. Aureomycin concentrations were determined by the method of Dorn- 
bush and Pelcak,* as modified by us.4 In those instances in which a patient was receiving a 
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combination of two or more antibiotics, the bacteriostatic activity of the serum was determined 
by the method of Schlichter, MacLean and Milzer.® 


REPORT OF CASES 


Case 1—E. J., a 40 year old Negro woman, was admitted to the hospital after having 
been given 2,050,000 units of penicillin one month previously for early latent syphilis. She had 
felt hot, nervous and generally ill for one month prior to the present admission. On admission 
the patient was extremely nervous. Her skin was warm and moist, and pronounced tremors 
of the tongue and hands were present. A palpable thrill and a systolic murmur were heard 
at the apex of the heart. The temperature course is shown in figure 1. 

Alpha hemolytic streptococci were obtained from eight blood cultures taken during the 
first two weeks of hospitalization. Sensitivity studies showed the organisms to be sensitive to 
0.009 microgram of aureomycin, to 0.097 unit of penicillin and to 0.625 microgram of chlor- 
amphenicol, per cubic centimeter. 

Since the streptococci were so sensitive to aureomycin, treatment was begun with 500 mg. 
given orally every three hours. The patient complained of nausea several times after the 
seventh day of therapy, and on the seventeenth day of therapy, when vomiting appeared, 
the dose of aureomycin was reduced to 250 mg. every three hours. Within a week after 
aureomycin therapy was started, the temperature had reached normal levels. After three weeks 
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Fig. 1 (case 1).—Endocarditis caused by alpha Streptococcus. Patient recovered after 
treatment with aureomycin. Streptococcus was sensitive to 0.009 microgram of aureomycin 
per cubic centimeter. 


of therapy, the leukocyte count became normal. The tremors disappeared by the fourth week 
of therapy. There was a change in the pitch of the murmur during the first week of therapy, 
but after this one episode the thrill disappeared, and the murmur became softer and remained 
soft for the remainder of the illness. Serum aureomycin concentrations, determined at frequent 
intervals, were 1 to 2 micrograms per cubic centimeter. Blood cultures remained sterile after 
aureomycin treatment was started. Aureomycin therapy was discontinued after eight weeks, 
the total dose administered having been 149 Gm. There has been no evidence of relapse during 
six months of observation since the cessation of therapy. 

In summary, a 40 year old woman with endocarditis of the mitral valve due to an alpha 
hemolytic Streptococcus showed prompt improvement after aureomycin therapy was started 
and recovered without incident during eight weeks of therapy with this antibiotic. 

Case 2.—W. H., a 39 year old Negro man, was admitted to the hospital with a history of 
fever of three weeks’ duration, headache, vertigo, malaise, cough productive of white sputum 
and one episode of epistaxis. He had been rejected by the Selective Service in 1944 on account 
of hypertension. The physical examination on his admission revealed a chronically ill man, 
with a temperature of 100.2 F., a pulse rate of 110, a systolic blood pressure of 150 and a 


5. Schlichter, J. G.; MacLean, H., and Milzer, A.: Effective Penicillin Therapy in 
Subacute Bacterial Endocarditis and Other Clinical Infections, Am. J. M. Sc. 217:600-608 
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diastolic blood pressure of 54. Aortic diastolic and mitral systolic murmurs were present. The 
retinal veins were distended, and there were a number of flame-shaped hemorrhages in the 
retina. An alpha hemolytic Streptococcus was cultured from four of six specimens of blood 
which were obtained over a period of seven days. 

The patient was given procaine penicillin in oil in doses of 600,000 units twice a day. 
When he continued to be febrile, penicillin therapy was discontinued in order to determine 
whether or not the patient had endocarditis. 

Seven days later, after another blood culture was reported as positive, aureomycin therapy 
was begun in doses of 0.5 Gm. every four hours. After six days, when there had been no 
response to this therapy, the aureomycin dose was increased: to 1 Gm. every four hours. 
Abdominal pains and moderate to severe diarrhea developed on this dosage, and aureomycin 
administration was discontinued after a total of eight days of therapy. The patient was still 
febrile, and the leukocyte count was 28,000 per cubic millimeter. By this time sensitivity 
studies had been completed; the causative organism had been found to be sensitive to 2.5 
micrograms of aureomycin and to 0.156 unit of penicillin per cubic centimeter. 

Penicillin therapy was started in doses of 300,000 units of the crystalline preparation given 
intramuscularly at three hour intervals. The temperature remained elevated, and the patient 
died suddenly five days after penicillin therapy was begun. He had received 30.75 Gm. of 
aureomycin orally and 12,000,000 units of crystalline penicillin. Although permission for 
autopsy to verify, the fact was not obtained, the manner of death was characteristic of that 
which occurs whét a valve cusp ruptures. 

In summary, a 39 year old man with endocarditis of the aortic valve due to an alpha 
hemolytic Streptococcus was treated for four days with penicillin and for eight days with 
aureomycin. When there was no improvement and sensitivity studies showed that the 
causative organism was relatively resistant to aureomycin, penicillin therapy was substituted, 
but after five days the patient died suddenly, presumably of a ruptured aortic valve cusp. 

Case 3.—J. K., a 56 year old Negro man, was disoriented and confused on his admission 
to the hospital and had a temperature of 103 F., a pulse rate of 120 per minute and a blood 
pressure of 150 systolic and 50 diastolic. On physical examination he was found to have 
pneumonia of the lower lobe of the left lung and meningitis. The former diagnosis was 
confirmed by roentgen examination. A systolic murmur in the mitral area and a diastolic 
murmur in the mitral and aortic areas were heard. Type IV pneumococci were cultured from 
the blood and spinal fiuid. 

Aureomycin therapy was started with doses of 250 mg. every three hours. By the third 
hospital day, the temperature was normal and the mental status had improved. Blood cultures 
taken after the institution of therapy were sterile. Type IV pneumococci were obtained from 
a culture of the spinal fluid on the third day of aureomycin therapy. From the fourth day on 
the spinal fluid was likewise sterile. A specimen of cerebrospinal fluid obtained when the 
patient was admitted to the hospital contained 4,000 leukocytes per cubic millimeter, of which 
96 per cent were polymorphonuclear neutrophils. The fluid obtained on the fourth day of 
aureomycin therapy contained 100 white blood cells (90 per cent polymorphonuclear neutrophils) 
and 60 mg. of dextrose per 100 cc. The sensorium had cleared completely by this time. 

A continuous blowing apical murmur that obliterated other heart sounds appeared on the 
fifteenth hospital day. The temperature became subnormal (96 F.); the patient complained 
of a choking sensation and went into shock. He died early the next morning, on the sixteenth 
hospital day, after having received 64 Gm. of aureomycin by mouth. 

Postmortem examination revealed vegetations on the aortic valve with rupture of one of 
the aortic cusps. The lungs were normal except for congestion in the lower lobe of the right 
lung attributed to heart failure. Pneumococci could not be cultured from the blood or from 
a portion of the vegetation obtained at necropsy. 

In summary, a 56 year old man recovered from pneumococcic pneumonia and meningitis 
and appeared to be recovering from the associated endocarditis while receiving aureomycin 
therapy, when he died suddenly of a ruptured aortic valve cusp. 

Case 4.—J. W., a 78 year old Negro man, was admitted to the hospital with bilateral 
brenchopneumonia. Type VI pneumococci were recovered from the sputum and blood. On the 
second hospital day aureomycin therapy was started in doses of 250 mg. given orally every 
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three hours. On the fourth hospital day a rough, high-pitched, blowing systolic murmur 
appeared in the aortic area and was accompanied with a palpable thrill. Twenty-four hours 
later a diastolic murmur was also heard in the aortic area. On the fifth hospital day his 
temperature, which had reached 101 to 102 F. each day, returned to normal and remained 
within normal limits thereafter. On the sixth day the liver became palpable. The patient died 
suddenly on the same day. He had received a total of 23.25 Gm. of aureomycin. Blood cultures 
taken after the beginning of aureomycin therapy were sterile. At postmortem examination 
endocarditis involving the aortic valve was observed. 

In summary, a 78 year old man was recovering from pneumococcic pneumonia but died, 
while still receiving aureomycin therapy, as a result of pneumococcic endocarditis. Death was 
accompanied with congestive heart failure. 

Case 5.—E. D., a 58 year old Negro man, was admitted to the hospital with a history 
and physical signs characteristic of pneumonia of the middle lobe of the right lung. These 
were confirmed by roentgenography. Type XX pneumococci were found in the sputum and 
blood. He was given 500 mg. of aureomycin orally every six hours for five days. The 
temperature dropped to normal in two days (fig. 2), and resolution of the pneumonia was 
evident from the clinical signs and roentgenograms. On the eleventh hospital day (six days 
after aureomycin therapy had been discontinued) the temperature was slightly elevated, and 
each day for three days it rose progressively until it reached 105 F. When, in addition, rales 
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Fig. 2 (case 5).—Endocarditis caused by Pneumococcus type XX, which was sensitive to 
0.039 microgram of aureomycin and 0.039 unit of penicillin per cubic centimeter. No improve- 
ment occurred with aureomycin therapy. Patient recovered after treatment with penicillin. 


appeared in the base of the right lung, aureomycin therapy was started in doses of 500 mg. 
every six hours. Blood cultures taken at this time were later found to contain type XX 
pneumococci. The doses of aureomycin were increased to 500 mg. every three hours when 
the positive blood cultures were reported. On the last two days of aureomycin therapy 500 
mg. of aureomycin was given intravenously each day as a booster dose, because the serum 
concentrations of aureomycin had been consistently low (1 microgram per cubic centimeter 
or less) throughout the course of therapy. When pneumococci continued to be cultured from 
the blood, even though the pneumococcus had been found to be sensitive to 0.039 micrograms 
of aureomycin per cubic centimeter, administration of this antibiotic was discontinued. 

Since the causative organism was sensitive to 0.039 unit of penicillin per cubic centimeter, 
treatment was started with procaine penicillin in doses of 300,000 units twice a day. Shortly 
thereafter, the spleen became palpable and a tricuspid systolic murmur appeared. There were 
several showers of petechiae and two bouts of pulmonary infarction during the course of 
penicillin therapy. All the complications gradually disappeared, however, and the patient 
eventually recovered. He has been observed for six months since the discontinuance of 
penicillin therapy and has had no signs of relapse, although he has experienced dyspnea on 
exertion. 

In summary, a 58 year old man recovered from pneumococcic pneumonia while receiving 
aureomycin therapy. When evidences of endocarditis appeared and aureomycin therapy failed 
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to bring about improvement within eight days, presumably because of poor absorption of the 
antibiotic, penicillin was given instead. Blood cultures promptly became sterile and remained 
so, and there was progressive improvement during the eight weeks of penicillin treatment, with 
the exception of episodes of pulmonary infarction. The patient eventually recovered from the 
infection, although he has residual congestive heart failure. 

Case 6.—J. D. was a 48 year old Negro woman who gave a history of swollen joints two 
years previously. She was well until five days prior to admission to the hospital, when she 
became dizzy and nauseated and frontal headache, sore throat, cough productive of white 
sputum and diarrhea developed. The results of the physical examination were as follows: 
temperature, 106 F.; pulse rate, 130 per minute; blood pressure, 96 systolic and 42 diastolic. 
Dulness and inspiratory rales were audible in the bases of both lungs. Systolic and diastolic 
murmurs were heard over the aortic area. The spleen was palpable 6 cm. below the left 
costal margin and the liver 5 cm. below the right costal margin. Firm, nontender subcutaneous 
nodules were noted on the extensor surfaces of the fingers of both hands. 

After blood for four cultures had been drawn at half-hour intervals, aureomycin was 
given orally in doses of 250 mg. every three hours. Two days later, beta hemolytic streptococci 
were grown from all four of the blood cultures. The temperature dropped to 101 F. within 
24 hours after the patient’s admission, and a diastolic murmur appeared at the mitral area. 
On the fourth hospital day, congestive heart failure developed and the patient was digitalized. 
The following day penicillin was substituted for aureomycin in therapy. The patient had 
received only four doses of 2,000,000 units of penicillin intramuscularly, at two hour intervals, 
when she died. Signs of congestive heart failure became more pronounced before death. Blood 
cultures taken after treatment with aureomycin was started showed no growth. A total of 9.5 
Gm. of aureomycin and 8,000,000 units of crystalline penicillin was given. Permission for an 
autopsy was not granted, 

In summary, a 48 year old woman had a sudden onset of beta hemolytic streptococcic 
endocarditis. Her condition did not improve with aureomycin or penicillin treatment, although 
blood cultures became sterile after the start of aureomycin therapy, and she died after five 
days of treatment. 

Case 7.—D. R., a 68 year old Negro woman with diabetes, had been discharged from 
another hospital three days prior to her admission to this institution, after having been treated 
for a urinary tract infection. The patient was disoriented and unable to give a coherent history. 
The temperature was 103 F., the pulse rate 94 per minute and the blood pressure 160 systolic 
and 90 diastolic. A loud, blowing systolic murmur was heard over the mitral area and was 
transmitted to the axilla and to the pulmonary region. A small area of pneumonia was detected 
in the base of the right lung. This was confirmed by a roentgenogram. ; 

Blood for several cultures was taken at half-hour intervals, following which 100,000 units 
of penicillin was given intramuscularly every three hours. A coagulase-positive hemolytic 
Staph. pyogenes var. aureus was grown from ali five specimens of blood that were cultured. 
Since the Staphylococcus was sensitive to 0.039 microgram of aureomycin per cubic centimeter, 
therapy was started with 500 mg. of this antibiotic every three hours, and penicillin treatment 
was discontinued. The spleen was palpable on the second day of aureomycin therapy, and 
petechiae appeared in the conjunctiva and buccal mucosa. Two days later, the fourth day of 
aureomycin therapy, there appeared a short, blowing systolic murmur, heard best over the 
aortic area. Rales were heard in the lung bases, and the smali area of pneumonia reported 
on admission increased in size. When there was no clinical improvement after five days of 
aureomycin therapy, no antibiotics were given for 16 hours. Blood for several cultures was 
taken at the end of this period, from one of which a hemolytic Staph. pyogenes var. aureus 
was grown. The organism was coagulase negative, however, and was considered to be a 
contaminant. 

Intramuscular injections of 1,000,000 units of crystalline penicillin were given at two hour 
intervals. Strains of Staph. pyogenes var. aureus from two of the original cultures were 
sensitive to 0.19 unit of penicillin per cubic centimeter. After penicillin had been administered 
for 15 days and the temperature remained between 102 and 103 F., aureomycin therapy was 
added in doses of 500 mg. every three hours. Since the patient continued to be febrile after 
11 days of the combined therapy and there was no clinical improvement, treatment was 
discontinued for three days. No growth was obtained from any of the frequent blood cultures 
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which were made. Because the temperature remained elevated, intramuscular injections of 
600,000 units of procaine penicillin in oil were given at four hour intervals. The patient died 
on the fourth day of procaine penicillin therapy. 

A total of 65 Gm. of aureomycin, 301,000,000 units of crystalline penicillin and 16,200,000 
units of procaine penicillin was given. Postmortem examination revealed miliary tuberculosis 
involving the liver, adrenal glands, kidneys and peritoneum. The mitral valve showed fibrinoid 
degeneration with moderate scarring. One small bacterial colony was seen on microscopic 
examination. The picture was that of healing endocarditis. 

In summary, the condition of a 68 year old woman, with Staph. pyogenes var. aureus 
endocarditis of the mitral valvé, did not improve with aureomycin, penicillin or combined 
aureomycin and penicillin therapy, although the etiological organism was not cultured from 
the blood after the beginning of therapy. At necropsy healing endocarditis and extensive miliary 
tuberculosis were observed. 

Case 8.—I. W., a 36 year old Negro man, was admitted to the hospital with a history 
of fever, chills, malaise and aching in the right shoulder and left wrist of nine days’ duration. 
He had been treated with daily injections of penicillin for six days prior to his admission. 
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Fig. 3 (case 8).—Endocarditis caused by Staph. pyogenes var. aureus. No improvement, 
or only temporary improvement, occurred with aureomycin, penicillin or combined aureomycin 
and streptomycin therapy. Patient recovered on receiving combined aureomycin and penicillin 
therapy. 


Initial physical examination revealed a temperature of 102 F., a pulse rate of 110 per minute 
and a blood pressure of 140 systolic and 90 diastolic. There were soft, blowing aortic and 
mitral systolic murmurs. The left wrist was warm, swollen and tender. A hemolytic Staph. 
pyogenes var. aureus was obtained from three blood cultures taken on the day of admission. 
These organisms were coagulase positive and were sensitive to 0.312 microgram of aureomycin, 
6.25 micrograms of chloramphenicol and 50 units of penicillin, per cubic centimeter. 

Oral aureomycin therapy was started in doses of 500 mg. every three hours (fig. 3). When 
the patient did not show improvement, aureomycin was given in doses of 500 mg. intravenously 
every six hours, in addition to that given orally. On the third day of the high doses of 
aureomycin the patient became icteric. Since staphylococci were again cultured from the blood 
at that time, and since there had been no clinical improvement, the intravenous aureomycin 
therapy was discontinued, and streptomycin was given in doses of 1 Gm. every six hours, 
along with 1 Gm. of aureomycin orally every three hours. This combination was used because 
the causative organism was moderately sensitive to streptomycin in vitro (5 micrograms per 
cubic centimeter). Twelve hours later, the temperature was normal and the patient’s condition 
appeared to be improved, but during the next 12 days the temperature gradually rose again. 
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It was necessary to reduce the oral dose of aureomycin to 500 mg. every three hours because 
of nausea and vomiting. 

After two weeks of combined streptomycin and aureomycin therapy, the patient was still 
febrile, the leukocyte count was 11,200 per cubic millimeter and the pulse rate was between 
90 and 110 per minute. The systolic mitral and the diastolic aortic murmurs had become 
harsher, and another diastolic murmur had appeared at the apex; later, the systolic murmur 
became softer and the diastolic murmurs disappeared. When the temperature rose to 101.6 F., 
streptomycin therapy was discontinued, and after this Staph pyogenes var. aureus was cultured 
from two specimens of blood. 

Aureomycin was then given in doses of 500 mg. every six hours intravenously and 500 
mg. every three hours orally, but after three days the liver and spleen were again palpable. 
Thereon, the patient was given 2,000,000 units of crystalline penicillin every two hours and 
all aureomycin therapy was discontinued. The following day the patient was digitalized. 

After the patient had received these high doses of penicillin for three days, the temperature 
still remained over 100 F. and the pulse rate at about 130 per minute, and there was no 
clinical improvement. Meanwhile, studies had been carried out to determine the effect of 
combinations of aureomycin and penicillin on the organisms which had been cultured from 
the patient’s blood. (See the section “In Vitro Studies of Aureomycin-Penicillin Synergism 
in the Case of I. W.”) As a result of these in vitro studies, aureomycin in doses of 1 Gm. 
every three hours was added to the penicillin therapy. Later, this was reduced to 750 mg. every 
three hours. The temperature stayed between 100 and 101 F. for two weeks; the pulse rate 
remained elevated at 110 to 120 per minute and the leukocyte counts at 18,000 to 19,000 per 
cubic millimeter. For the next three weeks, the temperature remained below 99.8 F. rectally 
and the patient’s condition improved generally. Bedsores and small abscesses then developed 
over the buttocks from the administration of numerous intramuscular penicillin injections. 
There were three days during which the temperature rose to 100 to 102 F., although the 
pulse rate remained between 80 and 100 per minute. After this episode, the temperature 
returned to normal, the leukocyte count dropped to 6,000 per cubic millimeter and the patient’s 
condition continued to improve. After nine weeks of combined penicillin and aureomycin 
therapy, treatment was discontinued. 

There were no positive blood cultures after the institution of the combined therapy. Several 
determinations of the inhibiting effect of the patient’s serum on the causative organism were 
made by the Schlichter method.5 These showed that the serum contained two to four times 
as much antibiotic activity as was required for inhibition of growth. 

The patient still has soft, blowing mitral and aortic systolic murmurs, as well as slight 
exertional dyspnea at times. He has been observed for more than six months since the cessation 
of therapy. Blood cultures have all been sterile. 

In summary, a 36 year old man, with staphylococcic arthritis and endocarditis of the 
aortic and mitral valves, failed to show improvement with aureomycin or penicillin therapy 
alone or with combined aureomycin and streptomycin therapy. He recovered completely, 
except for possible congestive heart failure, on receiving a combination of penicillin and 
aureomycin therapy. 


Case 9.—E. C., a 27 year old Negro man addicted to heroin (diacetylmorphine), gave a 
history of fatigue, malaise, fever, night sweats, progressive dyspnea, cough productive of 
small quantities of mucoid white sputum and progressive abdominal distension associated with 
tenderness in the right upper quadrant, all of which had been present for two weeks. In the 
physical examination on admission, the temperature was 101.8 F. and the pulse rate 120 per 
minute. There were pustules along the course of the veins and thromboses of the veins in 
both arms. Moist rales were heard in the bases of both lungs, and a grade II systolic murmur 
was heard over the tricuspid area. The abdomen was distended, and the liver was palpable 
6 cm. below the right costal margin. A fluid wave and shifting dulness were noted. Presacral 
pitting edema was present. 

Since we had encountered a number of instances of endocarditis in addicts who administered 
heroin into their own veins, a regimen was started of administration of 1,000,000 units of 
crystalline penicillin intramuscularly every two hours, as soon as six specimens of venous 
blood for culture had been obtained at 30 minute intervals. A hemolytic Staph. pyogenes var. 
aureus was subsequently cultured from all these specimens and was found to be sensitive to 
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C.15 unit of penicillin per cubic centimeter. On the third hospital day, the spleen became 
palpable and signs of pulmonary infarction appeared. 

Carinamide therapy, in doses of 2 Gm. every four hours, was started on the third hospital 
day and continued for three weeks. The temperature remained at 102 F. for two days and 
then between 100 and 101 F. for the next five days. On the tenth hospital day the tricuspid 
murmur became louder and rougher, and on the twelfth hospital day a gallop rhythm appeared. 
The temperature rose to 102.6 F. on the sixteenth hospital day and remained between 102 
and 103 F. until the thirty-first hospital day. New pulmonary infarcts continued to appear on 
the roentgenograms taken during this period. 

Aureomycin administration, in doses of 750 mg. every three hours, was begun on the 
thirtieth hospital day. The temperature dropped to normal on the second day of aureomycin 
therapy (the thirty-second hospital day) and from that time on remained within normal limits, 
except for a single unexplained rise to 102 F. on the twenty-sixth day of aureomycin therapy. 
The gallop rhythm disappeared a few days after aureomycin treatment was begun. Aureo- 
mycin therapy was continued for eight weeks, and the patient was discharged from the hospital 
one week later. He has now been observed for over a year, and there have been no signs 
of relapse. The total dose of penicillin was 676,000,000 units and of aureomycin 170 Gm. 

The improvement which occurred when aureomycin was substituted for penicillin was 
striking. The question arose whether the fever could have been due to penicillin hyper- 
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Fig. 4 (case 9).—Endocarditis caused by Staph. pyogenes var. aureus. No improvement 
took place with penicillin therapy. Patient recovered with aureomycin therapy. 


sensitivity. To test this hypothesis, the patient was given 1,000,000 units of penicillin every two 
hours for five days during his last week in the hospital. No fever or other signs of hyper- 
sensitivity developed. 

In summary, a 27 year old man with endocarditis of the tricuspid valve due to Staph. 
pyogenes var. aureus exhibited no clinical improvement with large doses of penicillin plus 
carinamide; pulmonary infarcts continued to develop during this time. When aureomycin was 
given instead, the temperature dropped rapidly, the infarcts cleared and the patient recovered 
completely. 


IN VITRO STUDIES OF AUREOMYCIN-PENICILLIN SYNERGISM IN THE CASE OF I. W. 


In vitro synergism studies were performed on the Staphylococcus cultured from the blood 
of I. W., according to the method of Robbins and Tompsett, as follows: The minimal 
concentrations of penicillin and of aureomycin which would inhibit growth of the organism 
were determined beforehand. Five tubes were set up, one containing the minimal inhibitory 
concentration (MIC) of penicillin, one containing the MIC of aureomycin, one containing 
one-fourth the MIC of aureomycin and three-fourths the MIC of penicillin, one containing 
one-half the MIC of each of these drugs and one containing three-fourths the MIC of aureo- 
mycin and one-fourth the MIC of penicillin. Serial twofold dilutions were made in tryptose- 
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Penicillin Aureomycin 
u/ce. mcg.Ac. 


Penicillin 50 0.0 
Peni-Aureo O39 0.47 
Peni-Aureo 3.12 0.63 
Peni-Aureo 9.1 0.63 
Aureomycin 0.0 0.63 
[7] One tube error area 











Penicillin u/cce. 








2 
Aureomycin mcg. /cc 
Fig. 5.—Inhibitory effect of aureomycin, penicillin and combinations of aureomycin and 
penicillin (Peni-Aureo) on the growth of the Staphylococcus cultured from the blood of 
I. W. (case 8) before therapy. 
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Fig. 6.—Inhibitory effect of aureomycin, penicillin and combinations of aureomycin and 
penicillin (Peni-Aureo) on the growth of the Staphylococcus cultured from the blood of 
I. W. (case 8) during therapy. 
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phosphate broth (Difco) from each of these tubes, and all the tubes were inoculated with the 
organism to be tested. Readings were made at four and 24 hours and showed qualitatively the 
same results; hence only the 24 hour readings are reported in the graphs. The amount of anti- 
biotic present in the last clear tube of each dilution series was considered to be inhibitory. 

The data obtained by this method are graphed in figures 5 and 6 (representing determina- 
tions on the organism cultured before and during the period of therapy, respectively). The 
solid line joins the respective minimal inhibitory concentrations of penicillin and aureomycin. 
The cross hatched area represents a one tube error in either determination. The concentrations 
of aureomycin and penicillin in the last clear tube of each series of dilutions are represented 
by the points as indicated. The dotted lines extending from each point indicate a one tube 
error in these determinations. If the points or the dotted lines fall within the cross hatched 
area, the drugs can be considered to have no more than an additive effect, whereas, if the 
points and the dotted lines fall outside the cross hatched area, this is considered to be evidence 
that the two drugs are acting synergistically. 

It can be seen from figure 5 that when these antibiotics were tested on the organism 
which was obtained before the start of therapy, they showed that penicillin had little or no 
effect when added to aureomycin. 

In figure 6, on the other hand, the amounts of penicillin and aureomycin required when the 
two antibiotics were used in combination were less than when either was used alone, and all 
the points and dotted lines fell below the cross hatched area. It would seem, therefore, that 
the two drugs showed a synergistic action when used in combination against the organism 
obtained during the course of therapy. On the basis of these tests it was decided to use a 
combination of aureomycin and penicillin in the treatment of patient I. W. 


COM MENT 


In spite of the proved effectiveness of penicillin, it is obviously not the complete 
answer to the problem of treating endocarditis. Many patients still die because 
the infecting organisms are not sufficiently sensitive to penicillin. Several investi- 
gators have reported recently that the number of strains of staphylococci which are 
resistant to penicillin is on the increase.® Most strains of staphylococci, on the other 
hand, are quite sensitive to aureomycin.’ It might be expected, therefore, that in 
endocarditis caused by staphylococci aureomycin would have some value as a substi- 
tute for, or as an adjunct to, penicillin. 

The first patient, D. R. (case 7), to whom we gave aureomycin for an infection 
of this type did not show clinical improvement while receiving penicillin, or the 
combined penicillin and aureomycin, therapy. This was explained, however, when 
the postmortem examination revealed extensive miliary tuberculosis and healing of 
the endocarditis. The other two patients with staphylococcic endocarditis survived. 
I. W. (case 8) was given aureomycin because the Staphylococcus cultured from his 
blood was not inhibited by 50 units of penicillin per cubic centimeter, whereas 
growth was inhibited by 0.31 microgram of aureomycin per cubic centimeter. His 
condition improved for a time with aureomycin therapy, but when the organism 
became partially resistant so that its growth was not inhibited except by 2.5 micro- 


6. Barber, M.: Staphylococcal Infection Due to Penicillin-Resistant Strains, Brit. M. J. 
2:863-865 (Nov. 29) 1947. Rountree, P. M., and Thomson, E. F.: Incidence of Penicillin- 
Resistant and Streptomycin-Resistant Staphylococci in a Hospital, Lancet 2:501-504 (Sept. 
17) 1949. Rice, W. G., and Lonergan, A. M.: Penicillin-Resistant Staphylococci, Am. J. Clin. 
Path. 19:1083-1088 (Nov.) 1949. 

7. Paine, T. F., Jr.; Collins, H. S., and Finland, M.: Bacteriologic Studies on Aureomycin, 
J. Bact. 56:489-497 (Oct.) 1948. Chandler, C. A.; Schoenbach, E. B., and Bryer, M. S.: 
Observations on Staphylococcal Infections Treated with Aureomycin, Pediatrics 4:149-156 
(Aug.) 1949. 
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grams of aureomycin per cubic centimeter, the infection “escaped” from the effect 
of the aureomycin and of an aureomycin and streptomycin combination, the tempera- 
ture rose again and staphylococci were again cultured from the blood. When in 
vitro studies showed that combinations of aureomycin and penicillin had a syner- 
gistic effect, therapy with these two antibiotics was started and brought about 
recovery. 

The third patient with staphylococcic endocarditis, E. C. (case 9), showed only 
temporary improvement when he was given penicillin. Unfortunately, the organism 
was not cultured again from the blood after the start of therapy, so that there was 
no evidence that it had become resistant to penicillin. The clinical picture supported 
this hypothesis, however. The temperature fell dramatically, and the patient’s 
condition began to improve immediately after aureomycin was substituted for 
penicillin. This was followed by complete recovery. 

In our cases of alpha streptococcic endocarditis, there was a definite relationship 
between sensitivity of the organism to antibiotics and recovery. The organism 
cultured from the blood of E. J. (case 1) was very sensitive to aureomycin (0.009 
microgram per cubic centimeter), and the patient recovered during a course of 
aureomycin therapy. The organism causing the endocarditis in W. H. (case 2), 
however, was inhibited only by 2.5 micrograms of aureomycin, and therapy with this 
antibiotic had no effect. Death occurred suddenly, apparently from a ruptured valve 
cusp, before the result of penicillin therapy could be ascertained. 

One of the patients with pneumococcic endocarditis, J. K. (case 3), who died 
as the result of a ruptured valve cusp while under treatment with aureomycin, 
appeared to be recovering from the infection when death occurred. The second 
patient (case 4) died of an overwhelming infection plus congestive heart failure. 
The disease of the third patient, E. D. (case 5) did not respond to aureomycin 
therapy, although the organism recovered from his blood was moderately sensitive 
to aureomycin (0.039 microgram per cubic centimeter). This is apparently explained 
by the failure of the patient to achieve very high serum concentrations of aureomycin 
on oral therapy, inasmuch as the serum aureomycin concentrations during the 
administration of the antibiotic were usually 1 microgram per cubic centimeter or 
less. This patient subsequently recovered while receiving a course of penicillin 
therapy 
The patient with endocarditis caused by a beta hemolytic Streptococcus, J. D. 
(case 6), died with congestive heart failure. The infectious process seemed to be 
improving with aureomycin therapy. 

It has been our experience that death from congestive heart failure or other 
cardiac complications occurs more frequently in patients with acute bacterial endo- 
carditis treated with antibiotics than in patients with subacute bacterial endo- 
carditis. In the present series, if the patient with miliary tuberculosis is excluded, 
three of our six patients with acute endocarditis recovered. Two of the remaining 
three patients apparently died of cardiac complications rather than from the infection 
itself. It may be concluded, therefore, that in acute endocarditis aureomycin may 
bring the infection under control, but that there remains the grave danger of death 
from a ruptured valve cusp or from congestive heart failure. Aureomycin may 
be used in place of penicillin when the organism is resistant to the latter antibiotic, 
or it may be used in conjunction with penicillin, especially when in vitro studies 
show that the two antibiotics exert a synergistic action on the infecting organism. 
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With regard to the place of aureomycin therapy in subacute bacterial endo- 
carditis, no definite conclusions can be drawn at this time. Harvey and his asso- 
ciates * reported the cases of four patients with this disease. Two of the infections 
were caused by Streptococcus faecalis and two by alpha streptococci. Although one 
of the patients with a Str. faecalis infection remained well after aureomycin therapy, 
he had already received 92,000,000 units of penicillin before hypersensitivity 
developed and aureomycin therapy was substituted. Since the patient’s condition 
had improved clinically with penicillin therapy and blood cultures had become 
sterile, it is difficult to determine the role played by aureomycin in this patient. In 
the case of the other three patients evidences of infection persisted during aureo- 
mycin therapy or returned after administration of the antibiotic had been discon- 
tinued. Brainerd and his associates ® had the same experience with two patients 
with Str. faecalis endocarditis. It is of interest in this connection that our patient, 
W. H. (case 2), whose organism was relatively resistant to aureomycin, showed 
no improvement when he was given this antibiotic, whereas the condition of patient 
E. J. (case 1), whose organism was very sensitive, responded well to aureomycin 
therapy alone. 

Until further data have been accumulated, it is probably the best policy to 
reserve the use of aureomycin for those cases in which the Streptococcus is resistant 
to penicillin. In such an event aureomycin therapy may be tried if the organism is 
very sensitive to the antibiotic. If it is not sensitive to aureomycin alone, in vitro 
tests should be made of the sensitivity of the organism to various combinations of 
antibiotics and that combination used which shows the greatest promise of success. 


SUMMARY AND CONCLUSIONS 


Nine patients with endocarditis caused by alpha and beta streptococci, pneu- 
mococci and staphylococci were treated with aureomycin. Two patients recovered 
with aureomycin therapy ; one recovered after receiving combined aureomycin and 
penicillin therapy, and one failed to show improvement with aureomycin therapy 
but recovered when he received penicillin. Of the five patients who died, one had 
extensive miliary tuberculosis and the others had either ruptured valve cusps or 
congestive heart failure which accounted, at least in part, for the fatal outcome. 

In vitro studies of the synergistic action of aureomycin and penicillin were 
utilized as a guide to the treatment of one patient. 

It is concluded that aureomycin is a valuable agent in the treatment of endo- 
carditis, either alone or in combination with penicillin. 


8. Harvey, J..C.: Mirick, G. S., and Schaub, I. G.: Clinical Experience with Aureomycin, 
J. Clin. Investigation 28:987-991 (Sept.) 1949. 

9. Brainerd, H.; Lennette, E. H.; Meicklejohn, G.; Bruyn, H. B., Jr., and Clark, W. H.: 
Symposium on Antibiotics: The Clinical Evaluation of Aureomycin, J. Clin. Investigation 


28:992-1005 (Sept., pt. 1) 1949. 
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ESSENTIAL HYPERLIPEMIA 


E. R. MOVITT, M.D. 
B. GERSTL, M.D. 


F. SHERWOOD, M.D. 
AND 


C. C. EPSTEIN, M.D. 
OAKLAND, CALIF. 


YPERLIPEMIA denotes an abnormal increase in the neutral fat of the 

serum. When of sufficient degree, it can be easily detected on gross inspec- 
tion of a specimen, the serum losing its usual transparency and becoming milky 
or creamy in appearance. A distinction must be made between true hyperlipemia 
and the group of conditions in which other blood lipid fractions are characteristi- 
cally increased, as, for example, cholesterol and phospholipids; in these circum- 
stances the serum never assumes a milky or creamy appearance. Thannhauser ' 
points out that the term “hyperlipemia” should be reserved exciusively for an 
abnormal increase of neutral fat in the serum, while the terms “hyperlecithemia” 
and “hypercholesteremia” should signify the increase of these respective lipids. 
Whereas in essential xanthomatosis only cholesterol and lecithin are mainly 
increased without true hyperlipemia, in the latter condition there are usually pres- 
ent also hypercholesteremia and hyperlecithemia. 

Postprandial hyperlipemia is a normal physiological phenomenon following the 
intake of a fatty meal. The peak is observed within three to five hours. In obese 
subjects postprandial hyperlipemia may persist for unusually long periods.1 How- 
ever, if the serum of a normal person is examined in the postabsorptive state, 
hyperlipemia will not be found. In animals possessing the ability to transform 
carbohydrate into fat, such as the goose, the feeding of large amounts of carbohy- 
drates may produce a persistent alimentary lipemia. However, this has never been 
observed in man. 

With the above exception, hyperlipemia always denotes a pathological condition 
and is found in association with a number of different morbid states, such as dia- 
betes mellitus, lipid nephrosis, nephrotic stage of glomerulonephritis, thrombosis of 
renal veins, pancreatitis, hepatic disease, obstructive jaundice, poisoning, preg- 
nancy, myxedema, anemias, leukemias, anoxemic and cachectic states, von Gierke’s 


From the Medical and Pathology Departments, Veterans Administration Hospital, Oakland, 
Calif. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 

1. Thannhauser, S. J.: Serum Lipids and Their Value in Diagnosis, New England 
J. Med. 237:515, 1947. 
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disease (glycogenosis) and Niemann-Pick disease. Some of these conditions have 
been classified by Thannhauser* as examples of “transportation hyperlipemia,” 
occurring as “the result of an increased rate of transportation from the fat depots 
to the tissues.” A classic example of this type is the hyperlipemia of untreated 
severe diabetes mellitus. As there is interference with utilization of carbohydrate 
in this condition, fat depots are called on to supply the necessary energy material. 
Hyperlipemia may occur in hepatic disease presumably because of disturbance in 
liver function entailing defective carbohydrate metabolism; this, as in the example 
above cited, results in a consistently high demand for fat combustion. It is possible 
that hyperlipemia in leukemia and poisoning (phosphorus, chloroform, carbon 
tetrachloride, phlorhizin) is traceable to the same mechanism of hepatic damage. 
In obstructive jaundice hyperlipemia may be masked. The fat content of the 
serum, as high as 3 or 4 per cent, may not be accompanied with change in the 
gross appearance of the serum, possibly because of finer emulsification of fat by 
the bile salts.” 


TaBLe 1.—Previous Cases of Essential Hyperlipemia Reported in the Literature 
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The exact mechanism responsible for hyperlipemia in association with the 
clinical states described above is not at all well understood in every instance. In 
addition, cases of hyperlipemia have been noted which were not in association with 
any of these diseases. Such hyperlipemia is known as “essential.” Essential 
hyperlipemia appears to be a rare disease, as only 14 cases have so far been 
reported. Recently, we had the opportunity to observe three additional cases. 
It is our purpose to review the literature on the subject and present the results of 
our studies in three patients with this syndrome. 


REVIEW OF LITERATURE 


Synonyms.—Synonyms for this disorder are hepatosplenomegale lipoidose 
(lipidosis with hepatosplenomegaly ), idiopathic familial lipemia and essential hyper- 
lipemia.° 

2. Birger, M.: Die Physiologie und Pathologie der Hyperlipamien, Deutsche med. 
Wehnschr. 58:582, 1932. 


3. Thannhauser, S. J.: Lipidoses: 
Oxford University Press, 1950. 
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Definition —The condition is defined as one of disordered fat metabolism of 
undetermined origin characterized by hyperlipemia of the retention type, fre- 
quently accompanied with hepatosplenomegaly, eruptive xanthomatosis and abdom- 


inal pain or discomfort. 

Age and Sex.—The youngest patient was a 1 year old infant, and the oldest 
was 47 years of age. Of 14 patients heretofore reported on, 12 were males and 
two females. 

Symptoms.—Abdominal Pain: Abdominal pain was a prominent symptom in 
seven patients and apparently was either the sole or the chief reason for admission 
to the hospital in six. In the remaining patients abdominal pain was not men- 
tioned, admission to the hospital being occasioned by the skin lesions (xanthoma- 
tous eruption) primarily * and miscellaneous conditions, such as trivial intestinal 
upset, otitis media,*® colitis,’ investigation for “skin lesions, nephritis and disease 
of the spleen” ® and splenomegaly since the age of 7 months.° 

Abdominal pain, although not present in all patients, appears to be a charac- 
teristic symptom. It has been described as bearing relation to meals ** or as being 
almost constant but worse on food ingestion, as beginning around the umbilicus 
and radiating to the right flank and right lower abdominal quadrant,*4 as constant, 
noncolicky, unrelated to food, midepigastric with radiation to left subcostal region, 
with vomiting lasting several days and accompanied with prostration ** or as cramp- 
like in middle and upper portions of the abdomen, with nausea and vomiting.** In 
several patients the pain, accompanied with tenderness and rigidity, was of such 
severity as to lead to the diagnusis of an acute abdominal emergency.’® In fact, 
two patients had been operated on.’ A 28 year old man “f came into the hospital 
with intense pain in the right upper abdominal quadrant running through to the 
right lumbar region, with nausea and vomiting. There was exquisite tenderness 
on pressure over the entire right upper quadrant, with guarding but no actual 
rigidity. The iemperatuze was 38 C. (100.4 F.). The white blood cell count was 
21,000, with 95 per cent polymorphonuclear leukocytes, of which 16 per cent were 
banded forms. It was thought that the patient had appendicitis, and appendectomy 
was performed. The appendix did not appear to be acutely inflamed. The path- 


4. (a) Opitz, H.: Hochgradige Lipamie unklarer Genese bei einem 12 jahrigen Knaben, 
Deutsche med. Wchnschr. 61:88, 1935. (b) Holt, L. E., Jr.; Aylward, F. X., and Timbres, 
H. G.: Familial Lipemia of Undetermined Origin, J. Clin. Investigation 15:451, 1936; (c) Idio- 
pathic Familial Lipemia, Bull. Johns Hopkins Hosp. 64:279, 1939. (d) Levy, B. M.: Idiopathic 
Lipemia, J. Pediat. 29:367, 1946. (e) Shore, S. C., and Shrire, V.: A Possible Case of Idio- 
pathic Hyperlipaemia, Clin. Proc. 6:138, 1947. (f) Bloomfield, A. L., and Shenson, B.: The 
Syndrome of Idiopathic Hyperlipemia with Crises of Violent Abdominal Pain, Stanford M. Bull. 
5:185, 1947. (g) Hopgood, W. C.: Idiopathic Hyperlipemia, New England J. Med. 
238 : 429, 1948. 

5. Bernstein, S. S.; Williams, H. H.; Hummel, F. C.; Shepard, M. L., and Erickson, B. N.: 
Metabolic Observations on a Child with Essential Hyperlipemia, J. Pediat. 14:570, 1939. 

6. Goodman, M.; Shuman, H., and Goodman, S.: Idiopathic Lipemia with Secondary 
Xanthomatosis, J. Pediat. 16:596, 1940. 

7. Harslof, E.: Idiopathic Familial Hyperlipemia Attended with Hepato-Splenomegaly, 
Acta med. Scandinav. 130:140, 1948. 

8. Birger, M., and Griitz, O.: Uber hepatosplenomegale Lipoidose mit xanthomatésen 
Veranderungen in Haut und Schleimhaut, Arch. f. Dermat. u. Syph. 166:542, 1932. 

9. Franklin, S. A.: Splenomegaly with Lipaemia, Proc. Roy. Soc. Med. 30:711, 1937. 

10. Footnotes 4b, ¢ and f. 
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ological diagnosis was early appendicitis. Another patient, an 11 year old girl,*” ¢ 
since the age of 4 was subject to periodic acute attacks of abdominal pain, vomiting, 
temperature elevation to as high as 40 C. (104 F.) and collapse, lasting from one 
to four days, with spontaneous recovery after each attack. During the attack the 
abdomen would be exquisitely tender, with boardlike rigidity and, at one time, 
leukocytosis (27,300 cells), with 86 per cent polymorphonuclear leukocytes. For 
this patient the preoperative diagnosis was acute pancreatitis. The operative 
observations were not remarkable except for a small amount of yellow fluid in the 
peritoneal cavity (negative for pathogens on culture). 

Abdominal crises, such as described above, could be easily mistaken for an acute 
surgical intra-abdominal condition. Bloomfield and Shenson “ have pointed out 
that essential hyperlipemia may be added to the list of conditions mimicking 
“surgical abdomen,” such as gastric crises in tabetic patients, lead colic, abdominal 
pain of allergic origin, abdominal pain of “black widow” spider bite, the pain of 
nonsurgical vascular accidents in the abdomen, acute poryphyria and periarteritis 
nodosa. To these may be added some cases of myocardial infarction and dissecting 
aneurysm of the aorta and nonhemorrhagic pancreatitis. 

Hemorrhagic Tendencies: Hemorrhagic tendencies have been reported occasion- 
ally. _One patient ** vomited blood during an attack of abdominal pain. Another 
patient * had repeated epistaxis. His two brothers, who probably had the same 
condition, also had “violent” and repeated epistaxis ; one of them died while suffering 
from “increasing hemorrhagic diathesis.” 


Physical Signs—Hepatomegaly: The liver was definitely palpable in nine 


patients." It was stated to be “palpable” in one case, “just felt under costal 
margin” in another and palpable from 1 to 4 fingerbreadths below the costal margin 
in the remaining seven. In one more case * the liver was stated to be “slightly 
enlarged” on roentgen examination. Occasionally the organ was slightly tender. 


Splenomegaly: The spleen was palpable in nine patients.’* In the other three 
patients the splenic enlargement was detected by percussion only in one’ and on 
roentgenologic examination in the other two.’* In papable spleens the border 
presented itself from 2 fingerbreadths below the costal margin to as low as the 
level of the umbilicus. In one instance ** both the liver and the spleen were tender 
to palpation. 

Relation of Hepatosplenomegaly to Abdominal Crises: Exceedingly interesting 
is the relationship of the hepatosplenomegaly to abdominal crises. Spectacular 
observations of this relationship were made in one patient subject to severe periodic 
attacks of abdominal crises.*** Exquisite abdominal tenderness and boardlike 
rigidity were initially present during the attack. With the subsidence of the attack, 
liver and spleen became notably enlarged but then gradually decreased during the 
nonsymptomatic stage, only to enlarge again immediately following the next crisis. 
A curious dilatation of the cutaneous veins over the abdomen observed at the time 
of crisis disappeared during nonsymptomatic stage. The total serum lipids gradually 
mounted during the latter phase, reaching their highest peak just before the onset 


11. Birger and Griitz.* Footnote 4a, b, c, d, e and g. Bernstein and others.5 Goodman and 
others. Harsl6f.? 

12. Biirger and Griitz.8 Footnote 4a, b, c, d, e and g. Franklin.® Bernstein and others.® 
Goodman and others.® 

13. Thannhauser.* Bloomfield and Shenson.‘f 
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of the abdominal pain, so that the attack could be predicted with the estimation of 
blood fat, the critical level being about 8 per cent. The blood fat content started 
to decline rapidly after the beginning of the attack, at the rate of about 1 per cent 
per hour. As there was no evidence of abnormal excretion of fat in either the 
urine or the stools during the attack, the authors concluded that the fat removed 
from the blood stream went to the liver and spleen. They thought that it was the 
accumulation of fat in these organs which gave rise to their enlargement and that 
acute distention of the hepatic and splenic capsules perhaps was responsible for the 
pain. The engorgement of cutaneous veins over the abdomen during the attack 
was considered to be due to concomitant interference with portal circulation. 

It is appropriate to mention at this point that some observers ** have called 
attention to the fact that quick deposition of fat in the liver is probably associated 
with abdominal pain and discomfort, “even if violent crises do not occur.” With 
regard to fatty livers, some cirrhotic patients have been noted to be subject to 
recurrent attacks of abdominal pain, nausea and vomiting, occasionally in association 
with lipemia of high degree and enlargement of the liver; the liver often decreased 
in size with abstinence from alcohol and institution ef proper diet.’ 

The involvement of the pancreas as a cause of the attacks of abdominal pain 
in essential hyperlipemia seems to have been discounted by the autopsy observations 
in one patient ** in whom the pancreas was found to be normal. 

The relation of hepatosplenomegaly to the dietary will be mentioned later. 


Secondary Xanthomatosis: Characteristic xanthomatous lesions were observed 
in seven patients.** In an additional patient ** there was a history of cutaneous 
lesions which might possibly represent a xanthomatous eruption. A 26 year old 


man gave a history of skin lesions in childhood. They exuded a yellowish material 
and at one time had the appearance of flat yellow plaques distributed over the 
extremities. 

In the seven patients ’® the lesions appeared as yellowish discrete papules, 
chiefly on the extensor surfaces of the extremities, being present, however, in some 
patients over the face, neck, lips, eyelids, hard palate, ears, fingers, toes, trunk, 
scrotum and buttocks. 

One patient *” * had a somewhat different type of lesion, beginning as vesicles 
which soon ruptured, leaving shallow ulcers over the legs and persisting for a 
number of months with a seasonal increase in the summer. The relation of these 
lesions to the essential lipemia remains problematic. The same patient also had 
psoriasis. 

In only one instance * were the xanthomatous lesions stated to be associated 
with pruritus. 

Thannhauser * describes the typical skin lesions of eruptive secondary xantho- 
matosis in idiopathic hyperlipemia as presenting a different appearance from those 
of familial hypercholesteremic xanthomatosis. In idiopathic hyperlipemia there is 


14. Keefer, C. S., and Fries, E. O.: The Fatty Liver: Its Diagnosis and Clinical Course, 
Tr. A. Am. Physicians 57:283, 1942. 

15. Chapman, F. D., and Kinney, T. D.: Hyperlipemia: “Idiopathic Lipemia,” Am. J. Dis. 
Child. 62:1014 (Nov.) 1941. 

16. Thannhauser.2 Goodman and others. Birger and Griitz.8 Bernstein and others.5 
Bloomfield and Shenson.‘*f 








84 ARCHIVES OF INTERNAL MEDICINE 


a halo of rose tint discoloration around the light yellowish center. The red zone, 
owing to the inflammatory nature of the eruption, is caused by distended capillaries. 

Lipemic Retinitis: The observation of “vessels full of milk rather than blood” 
was reported in 10 patients.’* In two patients this finding was recorded as “early 
changes” or “slight’"* and in another “* as being present only when the patient 
was on a high fat diet. 

There is some variation in the levels of blood fats at which lipemic retinitis makes 
its appearance, as reported by different authors. Usually the condition appears 
approximately when blood fats increase to above 3.5 per cent and disappears when 
these fats decrease to below 2.5 per cent.’® In one patient '* on a low fat diet the 
lipemic retinitis could be recognized only in the smaller divisions of the central 
artery and vein in the more peripheral portions of the fundus. With a high fat 
diet, the arteries and the veins were increased throughout their entire extent to 
twice their size and “approached a common creamy color, so as to be indistinguish- 
able from each other.” 

Jaundice: Jaundice was conspicuous by its absence. In one patient * there 
was a history of yellowish discoloration of the scleras, but no icterus was noted 
during observation of the patient; the serum bilirubin was normal. In another 
patient ** severe transient jaundice developed during an intercurrent episode of 
what was considered an instance of infectious hepatitis. 

Peripheral Lymphadenopathy: Palpable lymph nodes were reported only in one 
case.© Their relation to the disease in question is problematic. The fact that the 
nodes were no longer palpable with the patient on low fat diet, concomitant with 
the disappearance of xanthomatous skin lesions and when the liver and spleen, 
previously prominently enlarged, were no longer palpable, suggests that lymph- 
adenopathy might be related to lipemia. 

In one patient * adiposogenital dystrophy and infantilism (pituitary type?) were 
present. The patient’s brother, who possibly suffered from essential hyperlipemia, 
also remained infantile. 

Hyperpyrexia: Temperature elevation of a significant degree was noted in but 
two patients,’° and only during the abdominal crises as described above. Fever 
in an additional patient was noted during the intercurrent episode of infectious 
jaundice.** 


Laboratory Findings——Urine: Results of urinalyses were reported as normal 
in six patients.” In two case reports * no mention of urinary findings was made. 
In one case ** there was a trace of albumin. In two patients ** a 1 + reaction for 
albumin and a 1 + reaction for sugar were noted. In another patient * the reaction 
for sugar in the urine was reported as 2 +. 


17. Thannhauser.? Birger and Griitz.8 Footnote 4b, c, e, f and g. Bernstein and others.5 
Goodman and others.® 
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Because of the glycosuria present in some patients, diabetes was formerly 
considered the causative factor of the hyperlipemia. However, Thannhauser’ 
points out that the hyperlipemia, as well as the glycosuria, disappears on a diet low 
in neutral fat and that administration of insulin in these cases has no effect on 
hyperlipemia. According to Thannhauser,* “no case has been observed where 
glycosuria accompanying primary idiopathic hyperlipemia has developed into a more 
or less definite diabetic disturbance requiring insulin treatment.” 

Hematological Data: Moderate reduction in thrombocytes (counts of 323,000, 
170,000, 184,000 and 243,000) was observed in one patient’ who was subject to 
epistaxis. In the same patient the bleeding time was 10 minutes and the clotting 
time five minutes; the prothrombin index was 109. His brother, who possibly had 
essential hyperlipemia, also had thrombocytopenia (thrombocyte count is not 
mentioned) and “prolonged” bleeding time, together with some anemia. 

With the exception of two patients '® with pronounced leukocytosis during 
abdominal crises, the total white blood cell counts were not remarkable. There was 
slight leukocytosis (13,000 cells) in an infant® with otitis media. Leukopenia 
(4,300 cells) was present in another patient,** with the white cell count dropping 
to 2,400 and 2,000 during the episode of intercurrent infectious hepatitis. 

Carbohydrate Metabolism: Fasting blood sugar determinations were carried 
out in 12 patients, and the readings were within normal limits in all but two. One 
patient ' had fasting blood sugar levels of 50 and 70 mg. and the other * of 155 
to 175 mg. per 100 ml. The dextrose tolerance tests were done in eight patients, 
and curves were within normal limits in seven.** In one patient ° the curve showed 
a tendency to hyperglycemia (blood sugar of 250 mg. per 100 ml. in one-half 
hour after the ingestion of dextrose test meal), although the reading was within 
normal limits in two hours after the test meal (103 mg. per 100 ml.). 

Liver Function Tests: Tests of liver function were carried out in only a few 
patients and when done were inadequate, but all gave normal results. 

Blood Phosphatase and Lipase: These tests were done in only a few patients. 
Phosphatase (alkaline) readings were 2.75,° 9.47 and 3.5 *® Bodansky units. Serum 
lipase was stated as “not decreased” in one patient,** completely absent in one,° 
60 units in one ** and 11 units in one.“* Urinary diastase was determined in two 
cases, being normal in both.** 

Basal Metabolism: Basal metabolism determinations were made for four 
patients. The rates were — 10 per cent in one,* “20 per cent above normal” in 
one,® — 12 per cent in one *” ¢ and “normal” in another.® 

Blood Lipids: For all patients but two *** comments were made about the 
milky or creamy appearance of the serum, the serum being described as “milky- 
white,” “milky, almost like cream,” “rich milk,” “like cream,” and “creamy-white.” 
In one report it was said that the “blood separates almost at once into an upper 
creamy layer and lower jelly-like clot.” 

On chemical analyses total blood lipids were found to be greatly increased in 
every instance, the increase being due mostly to the rise in concentration of neutral 
fats. However, cholesterol also was often increased, at times markedly (as 
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high as 1 per cent), and phospholipids occasionally. The results of analyses of 
blood lipids in the reported cases will be found in table 2. 

Although blood lipid levels may fluctuate considerably either spontaneously or 
in relation to the patient’s dietary, the values never have been observed to drop to 
the normal range. 

Pathological Anatomy.—In a few instances biopsy specimens were taken from 
the xanthomatous lesions. In one case * they showed “almost complete absence of 
xanthoma cells.” Some perivascular infiltration with fat globules could be demon- 
strated. Foam cells were seen in the corium in another case.*%* According to 
Thannhauser,® these lesions differ histologically from those of primary xantho- 
matosis in that no granulation tissue or giant, so-called Touton, cells are present. 
In addition, in essential hyperlipemia, foam cells are comparatively scarce and an 
inflammatory reaction is present. 

Bone marrow biopsies were carried out in three cases,** but only in one 
instance ** were fat or lipid-containing cells “identical with the Gaucher type of 
cell” noted. 


TasLe 2—Analysis of Blood Lipids in Reported Cases of Essential Hyperlipemia 
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In the patient reported on by Levy,*4 only crude fat studies were carried out. The amount of fat was roughly estimated 
by the relation of total fluid after removal of the clot and refrigeration of the fatty serum. The lipids were found to be one 
half of the total volume of the serum. In the patient reported on by Bloomfield and Shenson,*? quantitative studies on 
bleod lipids were not done. The serum was grossly lipemic, and the blood total cholesterol was 864 mg. per 100 ml. 


Examination of the splenic pulp obtained by splenic puncture in one patient ° 
revealed absence of abnormal cells. Some of the large monocytes contained 
vacuoles, but no lipid or fat. Minute patches of scarlet red—positive material were 
seen extracellularly. 

In the patient * who was operated on, the liver was thought to present normal 
appearance at laparotomy. 

Autopsy was performed in only one patient,’* a 1 year old infant who died 
presumably from an intercurrent infection. The outstanding feature of the autopsy 
was the almost total lack of histological evidence of abnormal lipid deposits in the 
organs or in the reticuloendothelial system. Fat-containing cells (foam cells) were 
seen in the bone marrow, the lymph nodes and the spleen. Such cells were not 
found in the liver, the pancreas or the lungs. These observations were corroborated 
by the results of chemical analysis of the liver, the total amount of the lipids and 
the distribution of different fractions in this organ having been reported as within 
normal limits. There was no gross or microscopic evidence of pancreatic disease ; 
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nor was there any evidence of serious hepatic damage (there were only a few 
scattered areas of focal necrosis with infiltration of polymorphonuclear leukocytes). 
There were no signs of atheroma in the blood vessels. The thyroid gland was not 
remarkable. Unfortunately, permission for examination of the central nervous 
system was not granted. 

Prognosis—Most authors have considered the clinical course of idiopathic 
hyperlipemia as being benign. One author ® has reported that the condition on 
follow-up observation of his patient did not preclude normal growth and develop- 
ment or produce appreciable disturbance ‘n normal living routine. 

In contrast with familial hypercholesteremic xanthomatosis, premature arterio- 
sclerosis and atheromatosis have not been observed in idiopathic hyperlipemia of 
adults. 

As the syndrome of essential hyperlipemia has been recognized only recently, 
more extended observations are needed for formulating prognoses intelligently. 

Treatment.—Treatment with choline, lecithin, lipocaic, insulin, liver extract, 
thyroxin and anterior pituitary extract proved to be of no avail.*”* <A dietary 
regimen consisting of drastic reduction in fat intake often leads to lowering of total 
blood lipids, disappearance of abdominal pain or abdominal crises, diminution in 
the size of liver and spleen, subsidence of xanthomatous skin lesions and lipemia 
retinalis and, in one instance, disappearance of peripheral lymphadenopathy. 
Resumption of high fat or even normal diet frequently produces recrudescence of 
symptoms and signs. 

Family History.—No familial data were available in two cases.** In nine other 
cases whatever information was available failed to reveal the familial tendency. 
Thus, in one instance * both parents were found not to have hyperlipemia. In the 
case of another patient ® the blood serum of the parents appeared to be “normal” ; 
in one case ® the examination of blood samples from “various family members” 
revealed no abnormal lipid values. In one case ** the blood of the mother and five 
siblings of the patient had a normal appearance on macroscopic examination; the 
father was deceased. In another case ** the family history was stated as being 
“negative.” In one case ** the serum of two siblings was not “lipemic.” In one 
case “4 only gross studies of serum lipid content were carried out on both the patient 
and his relatives. The serum of the patient’s sister was “one-quarter fat”; she 
had no symptoms; examination of the abdomen was unsatisfactory. 

The family history of two patients *’ was definitely positive. The 2% year 
old brother of one *’* had hepatosplenomegaly, lipemic retinitis and a blood fat 
content of 3 per cent; there was no history of any attacks of abdominal pain, which 
were such an outstanding feature in the case of his sister. In another instance? 
both parents and two sisters were in good health, but all had a slight increase in 
total lipids and neutral fats. The total cholesterol level was also slightly elevated, 
especially in the father, who had a flat xanthoma near one eye. One brother was 
“delicate” from the age of 5, remained infantile and also had colitis (colitis and 
infantilism were also present in the patient reported on). At the age of 12 
considerable enlargement of the liver and spleen, with a milky serum, was noted. 
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Later in life, skin lesions compatible with xanthoma developed and he became 
subject to attacks of abdominal pain and “violent” epistaxis. He died at the age 
of 27 ; there was no definite information about the cause of death. Another brother 
was “always delicate with a big stomach.” Since the age of 5, he had repeated 
epistaxis. At the age of 6 hepatomegaly was noted. There were no skin mani- 
festations. The bleeding time was prolonged; thrombocytopenia and anemia were 
present. There was no mention of the color and fat content of the serum. Hemor- 
rhagic diathesis progressively grew worse, and death supervened at the age of 8. 

Pathogenesis——Holt, Aylward and Timbres*®* have carried out extensive 
metabolic studies on their patient in an attempt to shed some light on the patho- 
genesis of the disease. Their studies of the iodine value of the total lipids led to 
the conclusion that the excess fat had the characteristics of depot fat. They have 
investigated the possibility of some unusual combination in the blood lipids with 
proteins or choline which might interfere with normal utilization of fat and have 
failed to find such an evidence. The respiratory quotient studies showed normal 
burning of fat and absence of a pathological degree of fat formation from the 
carbohydrate. (Bernstein and his associates *® have demonstrated similar results 
in their studies of the respiratory quotient.) Studies on estimation of the ketogenic 
hormone were somewhat inconsistent and failed to suggest the presence of anomaly 


of pituitary activity. It remained to determine whether the lipemia was due to 


(1) some abnormal stimulus, hormonal or nervous, causing excessive mobilization 
of fat or to (2) lack of some influence which controls the removal of fat from the 
blood. Their experiments with therapeutic blood transfusions, although they failed 
to provide conclusive evidence for a humoral factor influencing the level of blood 


fat, were suggestive of the presence of such a factor. The authors concluded that 
“the condition described is due to a defective mechanism for removal of blood fat 
by the liver—a mechanism in which a humoral factor appears to be concerned.” 
Dragstedt, Van Prohaska and Harms ** have stated that the retention of neutral 
fat by the liver may be controlled by some regulatory mechanism. This opinion found 
substantial support in studies of Thannhauser and Reinstein *® on the comparative 
levels of the serum and liver lipids in a fatal case of idiopathic hyperlipemia reported 
by Goodman, Shuman and Goodman.* The liver had a normal appearance grossly, 
and even a microscopic examination of the organ failed to reveal an increase of 
neutral fat. These observations were borne out by chemical analysis. Thannhauser 
and Reinstein comment on the fact that apparently “there need not be a direct 
relationship between the hepatic and serum lipids. In alcoholic cirrhosis the liver 
contains much fat, the serum usually little; in von Giecke’s disease, neutral fat is 
greatly increased in both. The opposite is found in . . . idiopathic hyperlipemia.” 
Thannhauser * believes that idiopathic kyperlipemia is dependent on defective 
removal of fat from the blood stream (retention hyperlipemia). Consequently, 
even with a normal diet, fat accumulates in the blood. Thannhauser® is of the 
opinion that idiopathic hyperlipemia may originate from the same causes as 
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persistent alimentary hyperlipemia, but only in an exaggerated way. His experi- 
ments with iodine-labeled fat in normal subjects and in patients with idiopathic 
hyperlipemia have demonstrated that labeled fat is retained longer in the blood in 
patients with idiopathic hyperlipemia than in normal persons. He concludes that 
“it is reasonable to assume that the persistent hyperlipemia in these patients is 
due to an improper mechanism of fat deposition.” 

Thannhauser * also suggests that anatomic as well as functional changes in the 
capillaries may be responsible for defective fat deposition and that these capillary 
changes may be affected by hormonal factors. The fermentative systems (lipases 
and phosphatases) in organs influencing fat deposition and storage could also be 
responsible to some degree. 

In the case reported by Goodman, Shuman and Goodman,* no lipase was found 
in the blood, although other enzymes were present in normal amounts. If the 
amount of lipase in the blood may be considered an index of the concentration and 
activity of these enzymes in the tissues, the failure of fat deposition can be accounted 
for by lack of the necessary enzymes in the tissues. The partial therapeutic success 
obtained by Holt, Aylward and Timbres * * with blood transfusion may be ascribed 
to the infusion of these necessary enzymes. However, the blood lipase was shown 
to be within normal limits in two patients.**° 

The failure to find abnormal amounts of fat in the organs mitigates against 
Harsl6f’s* suggestion that in his case adiposogenital dystrophy and infantilism 
could be due to deposition of lipids in the pituitary organ, wth consequently reduced 


production of hormones. 


REPORT OF CASES 


Case 1.—First Admission—This 42 year old white, married telephone engineer had an 
episode of painless hematemesis, melena and syncope in June 1947, a few hours prior to his 
admission to the hospital. There was no past history suggestive of hematemesis, gastrointestinal 
disease or alcoholism. He had gained about 20 pounds (9.1 Kg.) in the course of 12 months 
preceding his present illness. 

Physical examination revealed a slightly obese, healthy-appearing man. The blood pressure 
was 150 systolic and 95 diastolic. There were no other significant physical findings except for 
hepatomegaly. The liver was palpable 3 fingerbreadths below the costal margin and was slightly 
tender. The spleen was not felt. 

The results of urinalysis were not remarkable. The hemoglobin content was 11.9 Gm. 
Bleeding time and clotting time were normal. The sulfobromophthalein (bromsulphalein® ) 
sodium test showed 5 per cent retention of the dye in 45 minutes (with a dose of 5 mg. per 
kilogram of body weight). Total proteins were 5.8 Gm., with 3.95 Gm. of albumin and 1.85 Gm. 
of globulin, per 100 ml. A cephalin cholesterol flocculation test gave a negative reaction and the 
reaction for urinary urobilinogen was positive only to a dilution of 1:20. An esophagram with 
thick and thin barium sulfate mixtures and two gastrointestinal series failed to reveal any 
significant abnormality. His hospital course was uneventful, but it was noted that two fasting 
blood serums were creamy in appearance. 

Second Admission.—The patient was completely asymptomatic after leaving the hospital 
in July 1947, until March 1948, when nausea, weakness and a severe throbbing occipital headache 
made their appearance. He then vomited both fresh and old blood and had tarry stools. Four 
days after this episode a gastrointestinal series performed in the outpatient department of the 
hospital was normal. The red blood cell count was 2,500,000. 

On his entry into the hospital, physical examination again revealed a moderately obese, 
healthy-appearing man, who weighed 209 pounds (94.8 Kg.), with a blood pressure of 142 
systolic and 74 diastolic. A firm nontender edge of the liver was palpated 2 fingerbreadths 
below the costal margin. The spleen was not felt. 
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On his admission the initial hemoglobin value was 7.6 Gm., but after transfusions it rose to 
12.2 Gm. The total white blood cell and differential counts and results of urinalysis and serologic 
tests for syphilis were unremarkable. Total proteins were 6.4 Gm., with 4.6 Gm. of albumin and 
1.8 Gm. of globulin, per 100 ml. The cephalin cholesterol flocculation reaction was negative in 
48 hours on two occasions. Bleeding time and clotting time were normal. Basal metabolic rates 
were —2 and +1 per cent. The blood amylase was 45 mg. per 100 ml. of reducing substance. 
Two gastrointestinal series were normal; on the third a small diverticulum of the descending 
part of the duodenum was noted. A flat plate of the abdomen did not reveal any splenomegaly. 
Lipid determinations were performed on April 1. 

After initial studies were done, the patient left the hospital for a 15 day period and consumed 
a high fat diet. On his return the liver was palpable 8 fingerbreadths below the costal margin, 
a remarkable increase in size. The spleen was not palpable, nor was there any lipemia retinalis. 
Lipid studies were again obtained at that time (April 15). A needle biopsy of the liver performed 
four days after the patient’s return showed that the liver cells were almost completely replaced 
by fat vacuoles, without any accumulation of pigment, increase of connective tissue or phagocytic 
cells laden with fat globules. Examination of sternal marrow also failed to reveal the presence 
of fat-filled phagocytes. The hepatomegaly produced by the high fat diet receded from 8 to 4 
fingerbreadths within seven days while the patient received a regular hospital diet. 


TABLE 3.—Lipid Studies in Case 1 








Total Phospho- Total Free Ester 
Lipids, Lipid P, lipids, Cholesterol, Cholesterol Cholesterol, 
Date Mg./100 Ml. Mg./100 Ml. Mg./100 Ml. Mg./100Ml. Mg./100 MI. Mg./100 MI. 


4/ 1/48 * 3,800 421 77 344 


4/15/48 5,340 (e) + 26 650 742 325 417 
4/25/50 9,320 “4 1,100 83% 
t 


340 492 


ui 
Lipid Studies on the Patient’s Mother ¢ 
692 a “ 232 


* Analyses by courtesy of Letterman General Hospital, United States Army, Presidio of San Francisco. 


Normal values for total lipids are 200 to 720 mg. per 100 ml. 
+ The chemical studies performed on the patients in this series were done according to the methods described 


in the following articles: 

(a) Bloor, W. R.: J. Biol. Chem. 77:53, 1928. (b) Hawk, P. B.; Oser, B. L., and Summerson, W. H.: 
Practicai Physiological Chemistry, ed, 12, Philadelphia, The Blakiston Company, 1947, p. 530 (a modification 
of Schoenheimer and Sperry’s method). (¢) Man, E. B., and Gildea, E. F.: J, Biol. Chem. 122877, 1987. (d) 
Esterase activity estimated according to method of Willstatter, R., and Memmen, F., in Oppenheimer, C.: 
Die Fermente und ihre Wirkungen, supp. 1, Leipzig, Germany, F. C. W. Vogel, 1925, p. 16. Lipase estimated by 
addition of sodium taurocholate according to method of Seligman, A. M., and Nachlas, M. N.: J. Clin. 


Investigation 29331, 1950. 
? Analyses by courtesy of Veterans Administration Hospital, Los Angeles. Normal values for total lipids 


are 300 to 820 mg. per 100 ml. 


The patient was again seen in April 1950, at which time his weight was unchanged, his liver 
was decreased to 4 fingerbreadths and the spleen was not palpable. The patient stated that he 
had been completely asymptomatic since his last hospitalization. A dextrose tolerance test gave 
the following results: Blood sugar on fasting measured 85 mg.; at one-half hour, 160 mg.; at 
one hour, 200 mg. ; at two hours, 140 mg., and at three hours, 70 mg., per 100 ml. A sulfobromo- 
phthalein test showed negative retention on extracted serum. 

Case 2.—First Admission —This 32 year old white farm laborer had the onset of his illness 
at the age of 8, when he suffered his first attack of cramplike pain in the left upper quadrant of 
the abdomen, lasting about one day and followed by a period of extreme weakness for one 
month. Until the age of 18 he continued to have periodic attacks of abdominal pain and also 
noticed that superficial skin wounds he sustained from time to time healed slowly. At the age 
of 25, the patient was found to have a red blood cell count of 2,600,000 and hemoglobin concen- 
tration of 57 per cent; further studies revealed the presence of occult blood in the stool and an 
elevated blood cholesterol level. It was noted that the serum was milky in appearance. A bone 
marrow biopsy was not remarkable. Because of these abnormalities, the patient was discharged 
from military service in 1943. 

He remained in fair health until the fall of 1947, when he was hospitalized elsewhere because 
of severe weakness. The physical findings on his admission included generalized pallor and pallor 
of the ocular fundi and mucous membranes; a loud systolic murmur was audible over the 
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precordium and maximal in the aortic area, with a blood pressure of 150 systolic and 75 diastolic 
and pulse rate of 100. The liver and spleen were both felt 1 fingerbreadth below the costal 
margin. Laboratory studies revealed an initial red blood cell count of 1,380,000, with higher 
counts obtained subsequently. The thrombocyte count was 140,000; bleeding time and coagulation 
time were not remarkable. Total proteins were 5.9 Gm., with 4.6 Gm. of albumin and 1.3 Gm, 
of globulin, per 100 ml. Cholesterol measured 154 mg. per 100 ml. Liver function tests gave 
normal results. Stool examinations showed occult blood on several occasions. The gastric juice 
contained free hydrochloric acid. Two gastrointestinal series were normal; the third showed 
a probable duodenal ulcer, and the fourth revealed a definite duodenal ulcer with a crater. 
Esophagoscopy demonstrated an abnormal tendency to bleed with minimal trauma at the cardio- 
esophageal junction, but no definite varices were noted. Bone marrow examination showed 
mild erythroblastic hyperplasia. 

In December 1947 the patient suddenly had a burning pain in the left upper abdominal 
quadrant, felt extremely weak and in another hopital was again noted to be severely anemic, 


Fig. 1 (case 1).—Needle biopsy of liver. Parenchymal liver cells are filled with fat. 
Hematoxylin and eosin stain; x 400. 


with occult blood in the stools. He was treated with transfusions. A few months later duodenal 
ulcer was again demonstrated by roentgen examination. In October 1948 the patient was 
finally discharged from the hospital. 

The patient continued to be in fair health except for periods of weakness lasting two or three 
days, occasionally as long as three weeks, and accompanied with melena. 

He finally entered this hospital in June 1949. Physical examination showed a sallow- 
appearing, chronically ill, white man whose responses were somewhat retarded. The spleen was 
palpable 1 to 2 fingerbreadths below the costal margin on deep inspiration. 

Laboratory studies showed a red blood cell count of 4,350,000, with 12 Gm. of hemoglobin; 
a white blood cell count of 3,850, with a normal differential count. ©Thymol turbidity was 20 units. 
The gamma globulin was greater than 18 units. Serum bilirubin measured 0.65 mg. per 100 ml. 
Prothrombin time was 100 per cent of normal. Serum proteins totaled 7 Gm.; the albumin 
was 3.16 Gm. and the globulin 3.84 Gm. per 100 ml. The thrombocyte count was 110,000. 
Bleeding time, coagulation time and erythrocyte fragility were normal. A gastrointestinal series 
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revealed a suspicious crater on the lesser curvature of the duodenum. It was noted that the 
patient's blood serums were creamy white. 

Second Admission.—On returning home, the patient found that his activities were limited by 
dyspnea and weakness. Melena appeared at irregular intervals, lasting two or three days and 
accompanied with a burning sensation in the lower anterior portion of the left side of the chest. 
His admission to the hospital was brought about by weakness, hematemesis and melena, occurring 
three days prior to entry. 

On examination, the patient weighed 140 pounds (63.5 Kg.). His pallor was netable. The 
retinas were pale, but the vessels were of normal appearance. The blood pressure was 138 systolic 
and 70 diastolic. The pulse rate was 120. Palpation of the abdomen revealed the lower pole of 
the spleen 1 fingerbreadth below the costal margin on deep inspiration, and the edge of the 
liver at the costal margin. The upper border of hepatic dulness was at the fifth intercostal space 
in the midclavicular line. There was no lymphadenopathy. 

Laboratory examination showed an initial red blood cell count of 2,340,000 and a hemoglobin 
concentration of 6.3 Gm. These observations returned to within normal limits after several 


Fig. 2 (case 2).—Sternal marrow biopsy, showing fat storage cell. Giemsa-Wright stain; 
x 1,100. 


transfusions. The white blood cell count was 6,900, with 84 per cent polymorphonuclear cells 
and 14 per cent lymphocytes. Blood serums were creamy in appearance. A sulfobromophthalein 
test revealed no retention of the dye in 45 minutes; the reaction to a cephalin cholesterol 
flocculation test was + in 48 hours. Thymol turbidity was 3 units. A dextrose tolerance test 
showed blood sugar of 90 mg. on fasting; of 120 mg. at one-half hour; of 240 mg. at one hour; 
of 180 mg. at two hours, and of 95 mg. at three hours. Serum amylase activity was 60 units. 
Basal metabolic rates were + 2, — 8 and — 9 per cent. Blood urea nitrogen was 19 mg. per 
100 ml. A gastrointestinal series revealed a deformed duodenal cap with decided irritability but 
without a definite fleck. 

The patient was placed on a strict Sippy regimen and given a total of 18 blood transfusions. 
An occasional stool remained positive for occult blood. On sternal marrow aspiration fat storage 
cells could be seen. 

Case 3.—This 48 year old white man, a paint salesman, was admitted to the hospital on 
Jan. 4, 1950, with the chief complaint of pains across the upper part of the abdomen of five 
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months’ duration. He had had pains daily and occasionally during the night, usually accom- 
panied with gas indigestion and bloating. Pains during waking hours were not related to meals 
and were not relieved by food or milk. Aluminum hydroxide gel (amphojel®) taken at night 
relieved the gas but not the pain. Four days before his admission to the hospital the patient had 
an episode of severe pain lasting for two hours, accompanied with profuse sweating and nausea 
but no vomiting. Residual upper abdominal soreness lasted until the time of admission. There 
was no history of jaundice or of change in the appearance of the stool or urine. Increased 
fatigability had been noted for about two months, with loss of weight approximately 10 pounds 
(4.5 Kg.). 

The patient was hospitalized elsewhere for epigastric pains in February 1946. He was told 
that he had a “damaged liver” and was discharged on a low fat diet. Ever since, he has suffered 
with chronic dyspepsia. He had had chronic constipation for years, requiring laxatives. 

On physical examination the patient was seen to be well developed and well nourished. He 
did not appear acutely ill. The results of the entire examination were normal except for the 
abdominal findings, which were as follows: tenderness over midepigastrium, right epigastric 
region and under right costal margin; tenderness over liver area elicited by compression of 
lower anterior portion of the right sidc uf the thoracic cage; on very deep inspiration the edge 
of the liver descended 3 fingerbreadths and was tender; the nontender tip of the spleen was also 
palpable on deep inspiration about 3 fingerbreadths below the left costal margin. 


TaBLe 4.—Lipid Studies in Case 2 








Total Free Ester 
Phospho- Choles- Choles- Choles- Esterase, Lipase, 
Lipid P, lipids, terol, terol, MI. of ML of 
. Mg./ Mg./ Mg./ g./ Mg./ } N/20 
Date 5 100 Ml. 100 MI. 100 Ml. Ml. 100 Mi. KOH 
June 149..... 1,375 (a) * 5.2 629 374 Sieh ose ehimenthisn 
March 1950... 1,040 (a) 12.8 $12 (a) 182 104 . 0.55 (d) 
2,580 (e) 26.0 650 (¢) whe af ive 
April 1950.... 3,300 (e) 20.0 500 (e) 197 142 
Lipid Studies on the Patient’s Brother 
800 (a) 17.6 441 216 es ise 
Pooled Serum 
420 (a) step ees 
1,380 (ce) 175 





* Letters in parentheses refer to methods listed in footnote ¢ to table 3. 


Urinalysis revealed specific gravity of 1.022 and the absence of albumin and sugar; there 
was a moderate number of white blood cells in the sediment. The red blood cell count was 
4,950,000; the hemoglobin content was 14.8 Gm.; the total white cell count was 13,000, with 
79 per cent neutrophils, 23 per cent lymphocytes and 4 per cent eosinophils. Blood serologic 
tests gave negative reactions. The stool was negative for parasites and neutral fats. Serum 
amylase was 100 mg. (normal) per 100 cc. of reducing material. The liver function studies 
demonstrated the following findings: Serum bilirubin was 0.4 mg. per 100 ml. There was 
1.1 per cent retention of sulfobromophthalein sodium in 45 minutes (with a dose of 5 mg. per 
kilogram of body weight). The cephalin cholesterol flocculation was normal in 24 and 48 hours. 
Thymol turbidity was 10 units. Gamma globulin measured 8 units. Alkaline phosphatase was 
1.4 Bodansky units and after extraction with ether, 1.5 units. Total proteins were 5.7 Gm., with 
3.6 Gm. of albumin and 2.1 Gm. of globulin, per 100 ml. The urine was negative for bile and 
urobilinogen. Blood urea nitrogen was 14 mg. per 100 ml. The dextrose tolerance test showed 
blood sugar at the fasting level to be 100 mg.; at one-half hour, 150 mg.; at one hour, 145 mg.; 
at two hours, 145 mg., and at three hours, 100 mg., per 100 ml. The basal metabolic rate was 
— 1 per cent. The electrocardiogram was within normal limits. Bone marrow aspiration revealed 
no fat storage cells. A roentgenogram of the chest showed increased markings throughout both 
pulmonary fields, especially in the base of the left lung. Cholangiograms were normal. A 
gastrointestinal series was not remarkable. The blood serum in all specimens had a milky 
appearance. 








94 ARCHIVES OF INTERNAL MEDICINE 


With the patient on a low fat diet, the liver and spleen progressively grew smaller and 

eventually were no longer palpable. 
COMMENT 

According to Thannhauser,* idiopathic hyperlipemia, “if it is not accompanied 
by eruptive skin xanthoma, is for the most part, discovered accidentally at the time 
of an occasional blood test. The creamy appearance of the serum is then called to 
the attention of the physician by the laboratory technician.” It is this circumstance 
which led to the discovery of the condition in question in each of our patients, 

The blood lipids in all our patients were found in amounts above the range for 
normal persons of similar age groups.*® In case 1 phospholipids and cholesterol 
were increased but still constituted only a small fraction of the total lipid content. 
In case 2, the cholesterols were normal and the phospholipids were only moderately 
increased in six of eight determinations. In case 3, the cholesterols again were 
within normal limits and the phospholipids were slightly elevated. 


TasLe 5.—Lipid Studies in Case 3 








Total Free Ester 
Phospho- Choles- Choles- Choles- 
Lipid P, lipids, terol, terol, terol, 
Mg./ Mg./ Mg./ Mg./ Mg./ 
Date 100 M1. 100 MI. 100 Ml. 100 Ml. 100 Ml. Comment 
1/ 9/30 1,060 (a)* 14.6 365 = 302 165 137 
1/31/30 1,520 (a) 124 310 480 257 223 After 14 days of 
high fat diet 


2/ 3/30 1,400 (a) 2.3 305 386 140 After 3 days of 
pancreatin U.S. P. 


2/10/50 980 (a) A 305 310 3 107 After 7 days of 
low fat diet 
(30 Gm. per day) 
2/23/50 760 (a) 2. 8 8 § After 8 days of 
0.5 Gm. of 
inositol q. i. d. 


3/ 7/30 800 ‘ ! 238 i 5 After 7 days of 
low fat diet 


3/14/50 700 11.6 ‘ F After 7 days of 
0.5 Gm. of 
inositol 


3,060 (ce) 17.1 28 j 98 Home diet 
* Letters in parentheses refer to methods listed in footnote + to table 3. 


In all patients of the present series the diseases known to give rise to secondary 
lipemia were conspicuous by their absence. Thus, there was no evidence of renal 
disease, pancreatitis, hepatobiliary disease, myxedema or diabetes mellitus. With 
regard to the last, it must be conceded that the dextrose tolerance curves were not 
entirely normal, showing some tendency to hyperglycemia (particularly in cases 
1 and 2). However, in the face of all clinical evidence put together, these results 
could not be interpreted as indicating that diabetes was present. Thannhauser * 
has stated that 


the clinical syndrome of idiopathic hyperlipemia in adults with secondary eruptive xanthoma, 
occasionally accompanied by glycosuria, hitherto was not established as a clinical entity but 


30. Kornerup, V.: Concentrations of Cholesterol, Total Fat and Phospholipid in Serum of 
Normal Man: Report of a Study with Special Reference to Sex, Age and Constitutional Type, 
Arch. Int. Med. 85:398 (March) 1950. Some determinations showing relatively low lipid values 
were unfortunately done with incomplete extraction of lipid material. Repeated determinations 
with other and more satisfactory procedures have demonstrated high values. (See tables showing 
laboratory results with reference to the methods employed.) 
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often confused with hyperlipemia in severe untreated diabetes. . . . It has to be stated again 
and again that this type of idiopathic hyperlipemia is in its pathogenesis entirely different from 
hyperlipemia secondary to severe untreated diabetes. 


Whereas in idiopathic hyperlipemia with slight glycosuria a diet low in fat reduces 
hyperlipemia which fails to respond to insulin treatment, in hyperlipemia of severe 
diabetes the low fat diet does not influence the lipemia notably, while administration 
of insulin improves both the carbohydrate intolerance and the hyperlipemic condition. 

Our patients obviously do not fall into the group of essential xanthomatosis 
of the hypercholesteremic type (hypercholesteremic familial xanthomatosis) rather 
than essential hyperlipemia, for, although hypercholesteremia is common to both, 
the increase in neutral fat is not found in the former condition. 

All three patients exhibited splenomegaly, and two had hepatosplenomegaly. 
In both diseases, in essential hyperlipemia as well as in xanthomatous biliary 
cirrhosis, enlargement of the liver and spleen may be seen. Here again, only 
hypercholesteremia without hyperlipemia is observed in xanthomatous biliary 
cirrhosis. Jaundice, absent in our patients, is also an outstanding feature of the 
latter. Whereas xanthomatous biliary cirrhosis is a progressive, severe disease, 
essential hyperlipemia ordinarily is a much more benign condition, waxing and 
waning in relation to the dietary intake of fat, as it did in our two patients, with 
regard to both the symptoms and the physical findings. The prompt and marked 
reduction in the size of the liver and spleen with a low fat diet was particularly 


striking in our case 3. 
Hyperlipemia with hepatomegaly is also encountered in pancreatitis. The 


attacks of abdominal pain in pancreatitis and essential hyperlipemia are similar. 
The glycosuria and hyperglycemia are frequently seen in chronic relapsing pan- 
creatitis. However, this laboratory finding cannot be used for the purpose of'a 
definite distinction between the two diseases. Splenomegaly in our two patients 
(cases 2 and 3) who had attacks of abdominal pain may serve as a differentiating 
feature, along with the normal blood amylase levels and the change in the size of 
liver and spleen in relation to diet. The third patient (case 1) did not have any 
abdominal pain at all. 

The attacks of abdominal pain in cases 2 and 3 resemble the abdominal! crises 
reported in the literature. However, in case 2 it is difficult to be sure about the 
relation of pain to the syndrome of hyperlipemia because of the demonstration of 
a duodenal ulcer by roentgenologic studies. Perhaps the attacks to which the patient 
was subject in childhood and adolescence were more definitely on a hyperlipemic 
basis than those occurring later in life. The ulcer might also have been responsible 
for gastrointestinal hemorrhages. Hematemesis in case 1 remains unexplained. 
There was nothing in the history, results of physical examination or roentgen 
studies to suggest the source of bleeding. 

On perusal of literature it becomes obvious that, whereas some patients with 
essential hyperlipemia are entirely asymptomatic, others have the prominent symp- 
tom of abdominal distress and even severe abdominal pain. It may be worth 
keeping this entity in mind in every instance of abdominal pain of obscure origin, 
thereby avoiding unnecessary laparotomy in a patient who manifests a clinical 
picture simulating that of acute abdominal emergency. 
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The degree of hyperlipemia, the symptoms and the hepatosplenomegaly have 
all responded favorably in our patients to low fat diet, as they did in other reported 
cases. 

Conspicuous fat infiltration of parenchymal liver cells observed on liver biopsy 
in case 1 * tends to render some support to the assumption made by Holt and his 
co-workers “* that hepatomegaly and abdominal crises are related to rapid deposition 
of fat in the liver. This histological observation in our patient stands in contrast to 
the discovery in one case, reported by Chapman and Kinney,'* in which at autopsy 
the outstanding feature was the almost total lack of histological evidence of abnormal 
lipid deposits in the organs, including the liver. Perhaps the defect in removal of 
fats from the blood stream is a relative one, varying in degree during the natural 
course of the disease. Also it must be realized that the amount of fat ingested, 
even if it all went to the liver, may be insufficient to explain the striking increase 
in the size of this organ. Vascular disturbances in the splanchnic area perhaps 
play some role in the causation of abdominal pain. 

In only one patient (case 2) were fat storage cells found in the sternal 
marrow (fig. 2). 


SUMMARY 


The literature on essential hyperlipemia is reviewed. To the 14 cases hereto- 
fore reported, we add three of our own. The condition is defined as a disorder of 
fat metabolism of undetermined origin, characterized by hyperlipemia of the 
retention type. It may be entirely asymptomatic but frequently is accompanied with 
abdominal pain or discomfort, eruptive xanthomatosis, lipemic retinitis and hepato- 
splenomegaly. Total blood lipids are notably increased in every instance, the 
increase being due mostly to the rise in concentration of neutral fats. However, 
cholesterol is also often increased, at times remarkably (as high as 1 per cent), 
and phospholipids are occasionally elevated. Although blood lipids may fluctuate 
considerably, either spontaneously or in relation to the patient’s dietary, the values 
have never been observed to drop to the normal range. With the patient on a low 
fat diet, the symptoms and signs may promptly disappear, only to reappear with 
the resumption of an average or high fat diet. Fat storage cells may be seen on 
bone marrow biopsy. The disorder may display a familial tendency. The patho- 
genesis of the disorder is discussed. Attention is called to the fact that in some 
cases the prominent symptom of abdominal pain culminating in abdominal crises 
may simulate the picture of “surgical abdomen.” As the disorder may be more 
frequently encountered than is apparent from the review of literature, it is worth 
keeping this entity in mind in every instance of abdominal pain of obscure origin, 
thereby avoiding unnecessary laparotomy in patients who manifest the clinical 
picture simulating that of acute abdominal emergency. 


Dr. S. J. Thannhauser reviewed this manuscript. 


31. The liver biopsy was done after a period of high fat diet and when the liver reached 
the maximal size. A question could be raised of the possibility of hyperlipemia being secondary 
to hepatic disease in this patient. However, several features mitigate against this diagnosis: 
absence of a history of alcoholism, satisfactory dietary history, repeatedly normal reactions 
to liver function tests and the course of the disease in relation to diet. The liver increased 
remarkably and rapidly in size with the patient on a high fat diet and just as rapidly receded 
when he received a low fat diet. 





GASTRIC CHANGES IN PERNICIOUS ANEMIA—A REVIEW 
1. Pathology 
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NEW YORK 


HE CLINICAL features of pernicious anemia were first described by Thomas 
Addison! in 1855. In 1872, however, Biermer,? with no knowledge of 
Addison's account, described the same disease and gave it the name which persists 
today. Although historical credit is given to these two authors, and the disorder 
often carries the eponym, “Addison-Biermer”’ disease, it is probable that cases were 
first recorded by Combe,* of Edinburgh, as early as 1822 and by Hall* in 1837. 
The former, describing a patient with severe anemia, noted that the digestive tract 
at autopsy was firm and transparent, and he wrote that “it is probably owing to 
some disorder of the digestive and assimilative organs that its characteristic 
symptom has its origin.” In 1860, Austin Flint,® in discussing Addison’s anemia, 
voiced the suspicion “that in these cases, there exists degenerative disease of the 
glandular tubuli of the stomach,” and that “fatal anemia must follow an amount 
of degenerative disease reducing the amount of gastric juice so far that the 
assimilation of food is rendered wholly inadequate to the wants of the body.” 
Thus, Flint was the first to suggest the relationship of pernicious anemia 
(hereafter written P. A.) to the stomach, but credit for definitely establishing 
this relationship is given to Samuel Fenwick ° because he made the first pathological 
observations and clinical correlation. In 1870, Fenwick described a case of P. A. 
with atrophy of the “secreting tubules converted into a mass of connective tissue.” 
Subsequently,’ he noted the pale mucosa, thin muscular wall, absence of rugae, 


* Postgraduate student in gastroenterology, 1947. 

From the Gastroenterology Research Laboratory, The Mount Sinai Hospital. 

1. Addison, T.: On the Constitutional and Local Effects of Disease of the Suprarenal 
Capsules, London, S. Highley, 1855. 

2. Biermer, A.: Form von progressiver, pernicidser Anamie mit Verfettungsvorgangen in 
den Circulationswegen, Correspondenzbl. Schweiz. Aerzte 2:15, 1872. 

3. Combe, J. S.: History of a Case of Anaemia, Tr. M. Chirurg. Soc., Edinburgh 1:194- 
204, 1824; read in May 1822. 

4. Hall, M., cited by Wintrobe, M. M.: Clinical Hematology, ed. 2, Philadelphia, Lea & 
Febiger, 1946. 

5. Flint, A.: A Clinical Lecture on Anaemia, Delivered at the Long Island College Hos- 
pital, Am. M. Times 1:181-186 (Sept. 15) 1860. 

6. Fenwick, S.: On Atrophy of the Stomach, Lancet 2:78-80 (July 16) 1870. 

7. Fenwick, S.: (a) Lecture on Atrophy of the Stomach, Lancet 2:1-4 (July 7) 1877; 
(>) On Atrophy of the Stomach and on the Nervous Affections of the Digestive Organs, 
London, J. A. Churchill, 1880. 
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atrophy of the glands and an increased number of lymphocytes. Schumann * in 
1875 described a case of P. A. in which the gastric mucous membrane was almost 
completely denuded of its epithelium and the gastric glands were poorly developed 
and insignificant in number. Mucous hemorrhages, an increase in connective tissue 
and fatty degeneration of the muscularis and blood vessels were observed. Atrophic 
changes in the gastric mucosa were noted also by Quincke® and Nothnagel '° 
about the same time, and a few years later Jones" described “a case of extreme 
wasting of the secretory structure of the stomach coinciding with like wasting of 
the blood without any apparent cause.” Pye-Smith’* called attention to the 
frequent occurrence of fatty degeneration of the gastric glands, leukocytic infil- 
tration and thickening of the mucosa, with parenchymatous atrophy. The case 
reported by Henry and Osler ** presented a mucous membrane which was “very 
thin, smooth, and greyish-white in color.” Glandular and epithelial elements were 
practically absent; connective tissue and abnormal cells dominated the picture. 
Tubular fatty degeneration, hyaline changes and small cell infiltration were noted by 
Kinnicutt.14 As a result of his own observations, as well as those of others, 
William Hunter '* concluded that the “changes in the gastric mucosa . . . cannot 
be regarded as the essential anatomical lesion underlying this form of anemia.” 
Other early descriptions of gastric mucosal changes in P. A. have been noted in 
the reviews of Friedenwald and Morrison ** and of Zerfas and Cornell.** All such 
early historical reports are remarkably discordant, not only concerning the type 
of pathological change but even in regard to the dominant site of involvement. In 
great part, this disagreement occurred because the early observations were based 
on the examination of unfixed histological preparations, which were, therefore, 


subject to postmortem autolytic changes. The first detailed and reliable histological 
descriptions were presented only at the turn of the century by Faber and Bloch,"* 
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who fixed their specimens by intra-abdominal formaldehyde injections immediately 
after death. In each of eight specimens examined, a “diffuse gastritis” was 
observed, in which the gastric mucosa was thinned or degenerated. 
Unfortunately, the more recent literature also fails to achieve descriptive 
unanimity, and it is difficult to organize the confused findings into a simple logical 
pattern. Some of the descriptions differentiate the tissue changes in the various 
topographic regions of the gastric mucosa; others do not. Nevertheless, it is most 
convenient to review first the changes described as occurring within the corpus 
and fundus of the stomach and then the changes in the antral and pyloric zones. 
In most of the recent studies, the specimens were obtained after immediate post- 
mortem fixation, though the technics for this varied. Usually, long strips of gastric 
wall were cut and rolled into a “Swiss roll” or “fire hose” before sectioning, thus 
incorporating as much mucosal surface as possible in any one section. 


CORPUS AND FUNDUS 

Gross Features—Although Evans ‘° wrote that the stomach in P, A. may be 
entirely normal—because he regarded atrophy, degeneration and infiltration as only 
occasional and atypical occurrences—most observers agree that the gastric mucosa 
is decidedly altered. Magnus and Ungley *° reported that, in each of seven speci- 
mens studied, the upper two thirds of the mucosa showed severe atrophy ; that is, 
it was flat and reduced to parchment thinness. The areae gastricae were no longer 
seen. Transition to the thicker pyloric mucosa was unusually abrupt and easily 
differentiated. This sharp line of demarcation was noted also by Cox,*! who 
pointed out that the fundal mucosa appeared half as thick as that of the pyloric 
zone. The thinness of the mucosa depends somewhat on the degree of dilatation 
of the stomach, and, therefore, its evaluation is difficult. Nevertheless, Meulen- 
gracht *? and Olsen and Heck ** believed that their cases did show a true decrease 
in mucosal thickness; the latter reported an average thickness of 0.98 mm. in 
routine autopsy material, whereas in specimens from patients with untreated P. A., 
it was 0.6 mm. Recently, Meyers ** has reported that the average thickness of 
the fundal mucosa of a series of specimens from persons who had P. A. was 
considerably less than that of a control group. In these patients the pyloric antrum 
was also thinner, but the difference was not as notable as for the fundal tissue. 

Glandular Tubules—There is general agreement that the glands are completely 
altered in structure, arrangement and density. Thus, the tubules are observed to 
be scattered, irregularly arranged and greatly decreased in number. They are 
separated by an increase in loose connective tissue (vide infra) and are shorter, 


19, Evans, F. A.: Pernicious Anemia, Baltimore, Williams & Wilkins Company, 1926. 

20. Magnus, H. A., and Ungley, C. C.: The Gastric Lesions in Pernicious Anaemia, 
Lancet 234:420 (Feb. 19) 1938. 

21. Cox, A. J.: The Stomach in Pernicious Anemia, Am. J. Path. 19:491-501 (May) 1943. 

22. Meulengracht, E.: Histologic Investigation into the Pyloric Gland Organ in Pernicious 
Anemia, Am. J. M. Sc. 197:201-214 (Feb.) 1939. 

23. Olsen, S. W., and Heck, F. J.: Lesions of the Gastric Mucosa in Pernicious Anemia, 
Proc. Staff Meet., Mayo Clin. 20:74-78 (March 7) 1945. 

24. Meyers, W. C.: A Study of Gastric Mucosa in Various Diseases Affecting the Upper 
Part of the Gastro-Intestinal Tract, Gastroenterology 10:923-938 (June) 1948. 








100 ARCHIVES OF INTERNAL MEDICINE 


more tortuous and irregularly branching. Many of the glands undergo a cystic 
dilatation, containing many goblet cells. These mucous cysts vary considerably in 
frequency and in size and have been referred to as “cystic gastritis.”°* 

Glandular Epithelium—The tubular epithelium is also strikingly altered. 
According to Meulengracht,”* the lumens are lined by undifferentiated epithelium, 
the cells of which vary greatly in shape and height. Cox *' described them as 
cuboidal, faintly staining and with no distinctive morphological characteristics. 
They were believed to be mucus secreting in type. Hyperplasia was described by 
Olsen and Heck** in 85 per cent of these mucous glands. By this term they 
included irregularity of the mucous cells, irregularity of size and position of the 
nuclei, hyperchromatism of the nuclei and occasional mitotic figures. Based on 
these criteria, the degree of hyperplasia varied greatly. The authors considered 
the changes as being related to the development of carcinoma (vide infra). In 
comparison with stomachs of patients with duodenal ulcer, gastric ulcer and 
carcinoma, Meyers ** found the replacement of the epithelium by mucous cells most 
complete in the stomachs of patients with P. A. 

Parietal and peptic cells are rare or absent; Henning ** presented photomicro- 
graphs showing complete atrophy of these cells. Brown described acidophilic 
cells in five of her 42 specimens; in three of these they occurred only occasionally. 
Magnus and Ungley,*° however, noted that Brown’s material was probably unfixed, 
and that none of the seven stomachs examined by them revealed the presence of 
any oxyntic or peptic cells. Meulengracht ** could not recognize any such cells 
in the eight cases which he studied carefully, nor could Cox *" in his series. The 
report of Olsen and Heck ** stated only that atrophy of the specialized cells was 
“almost complete” but did not indicate the extent. Brown contended that the 
acidophilic cells may disappear early because of susceptibility to alkaline regurgitated 
material or to pressure atrophy if the lumen of the gland becomes blocked by mucus. 
She did not believe that these cells are lost as a result of inflammation, since they 
remain unaltered in the perifocal inflammatory reaction about gastric ulcers. No 
parietal cells could be found by Meyers ** in his autopsy specimens. It is of interest 
to contemplate the vulnerability of the parietal cells to the changes in P. A., since 
they are far more resistant than the peptic cells to the effects of irritants, such 
as eugenol.** 

Intestinal Metaplasia.—In gastritis some areas of the gastric mucous membrane 
may assume microscopic characteristics typical of the small intestine. This process 
of “intestinalization” is regarded as a metaplasia, and it is seen typically in cases 
of P.A. Thus, scattered islands of coarse, deeply staining glands have been 
described as occurring singly or in groups. They have all the structural features 
of the intestinal glands, especially goblet cells and Paneth cells with eosinophilic 
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cytoplasmic granules. In these regions the ducts of the glands penetrate to the 
muscularis mucosae, thus simulating the crypts of Lieberkiihn in the intestine. 
An inclusive discussion of “intestinalization” of the gastric mucosa is given by 
Schindler,?® who considers it a genuine inflammatory metaplasia. 


Interstitial Tissue-——Reports of the amount of interstitial tissue vary consider- 
ably, but most observers agree that in P. A. it is greater than normal. Thus, 
Meulengracht ** described striking differences in amount of interstitial tissue, which 
consisted mainly of wide, dense belts of round cells, insinuated between the gland 
tubules and crypts. The connective tissue was also enhanced, though in slight 
degree. Lymphocytes and plasma cells were present and were usually condensed 
into numerous lymphoid follicles (“follicular gastritis”). Neutrophils were rare. 
Infiltration was so extensive in the cases described by Brown ** that it produced 
an actual hypertrophy of the mucosa, and eosinophils were also described. 
Schindler ** found polymorphonuclear cells as well. Passey*® took a_ biopsy 
specimen of the gastric fundus at operation and noted lymphocytes choking the 
openings of the secretory ducts. On the other hand, Magnus and Ungley *° found 
no infiltration in any of their cases. One other cellular element is occasionally seen 
in the interstitial infiltration, the so-called Russell body. These were described * 
as large cells with small dense nuclei and abundant eosinophilic and granular 
cytoplasm. They were believed to be phagocytic cells, nearly always found in 
chronic gastritis. Schindler *® stated that the Russell bodies are large round cells 
with a small flat peripheral nucleus, which may be fragmented. He noted that they 
are usually regarded as derivatives of plasma cells, and he never found them in the 
stomach, except in atrophic gastritis. 

Fibrosis —The occurrence of fibrosis is not uniformly reported. Fenwick’s 
treatise *® described the tubules as having been converted “into a mass of connective 
tissue.” Wallgren,** and also Brown,”’ noted that the glandular tubules had 
been replaced by fibrous tissue, which at times showed hyaline degeneration. No 
other reports of fibrous changes in the interstitial tissue could be found. 

Submucosa and Muscularis—That the atrophic process is not limited to the 
mucosa alone is attested to by Magnus and Ungley,”° who described severe atrophy 
of all the coats of the wall of the body of the stomach, including the muscularis. 
Meyers ** reported that the external muscular coat undergoes considerable decrease 
in thickness in P. A. There are also conspicuous distortion and fragmentation of 
the muscularis mucosa, changes which he considered most indicative of the severity 
and chronicity of gastritis. 

ANTRUM AND PYLORUS 


“Pyloric Gland Organ.” —Before proceeding with a detailed analysis of the more 
recent literature on the changes in the pyloric region in P. A., we shall consider 
briefly some important investigations on the site of elaboration of Castle’s intrinsic 
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factor. Meulengracht ** showed that the pig’s stomach is divided into two histo- 
logically and functionally distinct parts: (1) a fundal portion containing parietal 
and chief cells and (2) a pyloric portion, with large clear pyloric gland cells, which 
elaborate specifically the antianemic factor. This substance was demonstrated to 
be secreted also by Brunner’s glands in the duodenum, which are similar to the 
pyloric glands, and by the glands at the cardia. Meulengracht regarded all three 
of these areas as a single functional unit for elaboration of the intrinsic factor and 
to it he gave the name “pyloric gland organ.” 

Now, a priori, one might expect that in P. A. this organ becomes nonfunctioning 
or atrophic, and several observers have called attention to such changes. Kleeman * 
described pronounced thickening of the wall of the pyloric region by inflammation 
of the deeper layers, especially the muscularis propria, and Mayeda ** noted 
inflammatory polyps in this zone. The “gastritis” described by Brown ** was also 
severer near the pylorus. 

In order to study the relationship between the specific function of the pyloric 
organ and its histological alteration in P. A., Meulengracht undertook the careful 
examination of the stomachs of eight persons with this disease. All of them, on 
the whole, showed similar changes. The alterations in the fundus, already described 
above, underwent gradual diminution as the pyloric region was approached. Here, 
the surface epithelium and crypts were well preserved, not flattened, and the cells 
were normal. The pyloric glands were slightly separated but otherwise not altered. 
No intestinal metaplasia was discernible. The interstitial tissue was increased 
somewhat but not remarkably so, and the cells making up the interstitial tissue 
were the same as those in the fundus, i. e., lymphocytes, plasnia cells and occasional 
Russell bodies. A few lymph follicles could also be seen. In the duodenum no striking 
changes could be found in the mucosa, particularly in Brunner’s glands. Thus, 
whereas the fundus had shown severe gastritis, with atrophy of the glands and 
disappearance of the specific cells, the entire pyloric gland organ revealed only slight 
change, with no recognizable alteration in either. The changes described by Faber 
and Bloch ** were also “most pronounced in the cardiac region and diminished 
toward the pylorus.” This was subsequently confirmed by Magnus and Ungley,”° 
who observed no atrophy in either the pyloric region or the duodenum. On the 
basis of their seven cases of P. A., they felt that the characteristics of the stomach 
in this condition can be recognized with the naked eye, so sharply is the atrophic 
fundus demarcated from the normally thick pylorus. The cases studied by Cox *! 
showed only slight pyloric involvement : cellular infiltration of the interstitial tissue 
in a few cases, and occasional scattered Russell bodies. Here also, the glands 
appeared unaltered, but two cases showed small protruding mucosal nodules. 

Contrary to expectation, therefore, the failure of patients with P. A. to secrete 
the intrinsic factor cannot be related to any histological change in the mucosa of the 
pyloric gland organ. Nevertheless, Meulengracht did not believe that this obser- 
vation invalidated his concept of the pyloric gland organ, since the latter had been 
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confirmed by the successful therapeutic experiments of others with fractions of 
whole pig stomach and of pylorus alone. Furthermore, he offered the following 
possible explanations for this apparent discrepancy: 1. There may be quantitative 
rather than qualitative changes in the specific elements of the pyloric gland organ, 
since no quantitative evaluation of numbers of cells had been made. 2. A functional 
insufficiency of the specific elements may be present, in spite of their anatomic 
integrity, as in the case of the islands of Langerhans in diabetes. There may even 
be a hormonal type of regulator, like secretin, which is normally secreted by the 
fundus but is deficient or entirely absent in P. A. This would leave the pyloric 
gland organ anatomically intact but unstimulated. 3. Castle believed that the 
intestinal wall is normally the site of interaction of the intrinsic and extrinsic factors. 
This function might be interfered with in P.A., with resultant diminution in 
absorption of the antianemic principle. 

The significance of the observations of Meulengracht is questioned by the recent 
findings of Fox and Castle.*t These investigators confirmed the effectiveness of 
treatment of P. A. with desiccated preparations of hog pylorus and the ineffective- 
ness of therapy with hog fundus. However, similar preparations from the fundus 
and cardia of human stomachs were highly effective in antianemic activity, while 
those from the pylorus were only weakly active. They concluded, therefore, that 
the intrinsic factor is secreted chiefly by the pyloric region of the pig, but that in 
the human being the site of its elaboration is predominantly the area containing 
fundal glands. This coincides with the site of degeneration seen in histological 
preparations of the stomach in P. A. and, therefore, furnishes positive correlation 
between the loss of functional activity of the fundus and the predominance of 
pathological changes in that region. These findings have recently been confirmed 
by Landboe-Christensen and Plum.** Furthermore, it was suggested by Morrison * 
that the oxyntic cells, which are present in the body of the stomach, may secrete 
the antianemic principle, as well as hydrochloric acid. Until these inferences have 
been confirmed, it must be concluded that the exact site of elaboration of the 
antianemic principle in man is not yet established. However, the lack of unanimity 
of opinion may be partly overcome by a consideration of recent observations on 
the argentaffin cells. 

Argentaffin Cells —It is surprising that most investigators of the tissue changes 
occurring in P. A. have made no mention of the argentaffin or chromaffin cells. 
These cells occur in the cardia and the pylorus but are practically absent from the 
corpus of the stomach in both pig and man. They are numerous in the duodenum, 
somewhat less so in other parts of the small intestine, and they occur to an even less 
degree in the colon and appendix. It is these cells that give rise to the occasional 
carcinoids or argentaffinoma of the bowel. The fascinating and provocative obser- 
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vations of Jacobson and his colleagues, at Cambridge University,*? concerning the 
cellular elements in P. A. are particularly pertinent to the present review. These 
investigators noted the striking parallelism in man and pig between the distribution 
of the argentaffin cells and the supposed localization of the antianemia principle, 
i.e., in the pyloric gland organ. Magnus ** had previously noted occasional 
argentaffin cells in areas of intestinal metaplasia in the gastric fundus of patients 
with P.A. Jacobson and his associates performed careful autopsies in 12 cases of 
P. A. in which early fixation of the tissue was possible. In six of these the argen- 
taffin cells were completely absent from the digestive tract, and in the remainder 
they were found only rarely. In two cases of sprue with macrocytic anemia not 
responding to liver therapy and in cases of secondary anemias, their incidence was 
not affected. It was suggested, therefore, that the argentaffin cells may play a part 
in normal erythropoiesis. Since Meulengracht ** had suggested the presence of 
the anti-P. A. factor in Brurver’s glands of the duodenum, as well as in the pyloric 
and cardiac glands, Jacobson studied the duodenum and found that the crypts of 
Lieberkiihn were richly endowed with argentaffin cells, but not the glands of 
Brunner. The duodenal villi were also noted to contain some argentaffin cells. By 
careful selective scraping of pig duodenal mucosa, each of these zones could be 
separated. Then, by culture of these selective specimens with bone marrow, it was 
demonstrated that the one derived from Brunner’s glands had no erythropoietic 
activity, the one containing the villi possessed some and the specimen containing 
crypts of Lieberkiihn produced erythropoiesis to the same extent as did liver 
extracts. The same experiment with an extract of carcinoid tumor also yielded 
intense erythropoiesis. These results were later confirmed by animal experiments. 
Thus, the structures containing the argentaffin cells are those with the greatest 
antianemic activity, and convincing evidence is adduced that it is these cells which 
are the specific site of elaboration of the active principle. 

Further support for this concept is given by chemical and spectroscopic investi- 
gation of the granules present within the argentaffin cells. As a result of their 
chemical studies, Jacobson and his co-workers believed that these granules contain 
a pterin, which is a purine derivative. These compounds show an _ intense 
fluorescence with ultraviolet rays. A similar spectrum is obtained from carcinoid 
tumors and from liver extracts. Recent evidence that the pterins are associated 
with the formation of erythrocytes has been reviewed by Jacobson and Simpson,*”4 
and further work is being done on the relation of these substances to folic acid and 
other anti-P. A. factors. Thus, an important step has been made toward clarification 
of the pathogenesis of P. A., or at least of the site of formation in the stomach of 
the principle associated with its prevention. 
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Hypertrophy of the Pylorus—This anatomic change of the stomach in P. A. 
has been noted by Koch,** Mayeda** and BaStecky and Varadi.*° The latter 
described some pseudotumors in P.A., apparently the result of hypertrophic 
musculature, in the pyloric region. 

Benign Gastric Tumors—These are known to be common in P. A. Brown * 
reported an incidence of 8 per cent in her series of cases of P. A., as opposed to 
0.003 per cent among 18,200 routine autopsies. Roentgenologic and gastroscopic 
studies by Rigler and his associates *’ revealed 7.1 per cent with benign polyps. The 
presence of inflammatory polyps in the pyloric region was reported by Mayeda,** 
who designated them “gastritis hypertrophicans polyposa.” Eight cases of benign 
polypoid lesions (0.9 per cent) were found among the 906 cases reviewed by 
Washburn and Rozendaal,** and seven (7 per cent) among the 100 cases of Hardt 
and his co-workers.** Olsen and Heck ** described three polyps in 63 untreated 
patients and eight in 31 treated patients with P. A., a total of 11.7 per cent in both 
groups. In the series of Schindler and Serby,** two of the 23 cases manifested 
multiple polyps and one showed a single polyp. 

Carcinoma of the Stomach.—This disease has a significantly higher incidence 
among persons with P. A. than in the general population, and an extensive literature 
has developed concerning the relationship between these two conditions. A review 
of this relationship is exceedingly tempting, but it would carry us too far afield 
from the present discussion. It will be sufficient to mention only the recent statistics 
of Kaplan and Rigler,*® who studied the autopsy records of 23,231 patients over 
the age of 45. Among these were 293 patients with P. A., of whom 36 (12.3 per 
cent) had carcinoma of the stomach. This incidence is more than three times that 
in the general autopsy population of the same age. 


GASTROSCOPIC ALTERATIONS 


Closely related to the histopathologic changes of the stomach in P. A. are the 
macroscopic findings. After the institution of liver therapy, postmertem material 
became rare, and the opportunity to examine the stomach was obtained less fre- 
quently. Fortunately, the development of the flexible gastroscope afforded a splendid 
opportunity for the observation of gross gastric pathologic changes in living patients 
with P. A. 
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Henning, in his monograph,” described diffuse atrophy of the entire gastric 
mucosa in P. A., with a grayish yellow to grayish green color, especially when the 
stomach was well inflated. The “sharp outline of distinct fine and coarse blood 
vessels” could be seen arching over the wall. This appearance he termed decisive 
as a diagnostic criterion of atrophic gastritis, and he believed it to be invariable in 
P. A. Schindler,*® however, did not believe that complete diffuse atrophy can be 
seen invariably. ‘Usually the atrophic gastritis is patchy, and between the indistinct 
gray atrophic patches, areas of normal or very slightly superficially inflamed mucosa 
are observed.” Hardt, Schwartz and Steigmann ** reported that in 41 of their 
100 patients the gastric mucosa appeared essentially normal, while the remaining 
59 presented various amounts of atrophy. Similar atrophic changes have been found 
by all observers, but in varying degree. Moutier ** believed that the atrophy of 
the stomach presents a different gastroscopic appearance in P. A, from that in other 
conditions, but other observers have noted no such difference. 

The earlier gastroscopic observations were all made in P. A. in relapse. More 
recently, however, investigators have been studying cases in remission and the effect 
of liver on the atrophic mucosa. Gutzeit and Teitge ** noted atrophic changes in 
every patient with P. A. examined and believed that these changes never disappear 
in spite of liver therapy. However, Jones, Benedict and Hampton *® demonstrated 
for the first time a complete healing of gastric mucosal atrophy in P. A. following 
treatment with liver. These observers studied five patients with long-standing P. A. 
One patient in remission presented slight atrophy following a recent hemorrhage, 
but after treatment the appearance of the stomach reverted to normal. Two of the 
patients showed changes typical of serious mucosal atrophy while in severe relapse, 
but, after treatment with liver extract, these changes disappeared, and only evidence 
of mild superficial gastritis persisted. The remaining two patients were in remission 
and showed no evidence of mucosal atrophy, though some hypertrophic gastritis 
was noted. After treatment with liver, the mucosa in these patients likewise 
appeared entirely normal. Biopsy specimens removed at operation from both these 
patients during remission revealed evidence of inflammation and infiltration but 
not of atrophy. 

Lehmann *° studied three patients with P. A., and in one he noted patches of 
atrophic gastritis which disappeared almost completely after treatment. The blood 
vessels which had previously been demonstrable could no longer be seen, and 
there remained only a few small gray patches of the original severe atrophic 
gastritis. One of these patients observed during remission showed only one 
atrophic patch, and another in an incomplete remission presented only slight 
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diffuse atrophy. Chevallier *' described similar changes in his series. Of nine 
untreated patients studied gastroscopically by Schindler and Serby,** all presented 
the picture of atrophic gastritis. Seventeen patients were studied after treatment 
with liver extract. Twelve of these manifested some improvement of the mucosa, 
varying from slight residual atrophic gastritis to a completely normal appearance ; 
the remainder showed no improvement whatever. Hardt, Schwartz and Steig- 
mann ** could find no relation between the gastroscopic picture and the blood 
findings or duration of the disease, nor was there any evidence of the influence of 
iiver therapy on the gastric mucosa. In only nine of 47 patients examined 
repeatedly was there any improvement in the mucosal appearance after liver 
therapy. In four patients in whom the mucosa had been normal, atrophy was 
seen to develop while they received treatment with liver. 

Thus, contrary to the generally accepted views, it appears that atrophy of the 
stomach is not an invariable accompaniment of P. A., but that gross atrophic 
changes need be expected only in patients who are in relapse. In many patients 
the gastroscopic appearance of the mucosa is restored entirely to normal by liver 
therapy ; in others, only partially so, and, in still others, no improvement is noted. 
Patients with hypertrophy take much longer to show reversion to normal than the 
others, and this delay in mucosal restitution was attributed to the subsidence of 
chronic gastritis, as well as the repair of a specific deficiency. On the other hand, 
in some patients with apparently normal mucosa, gastric atrophy can be seen to 
develop while they are being treated. 

Considerable doubt is raised by the morbid anatomists concerning the restitution 
of the mucosa to a truly normal state by liver therapy. Magnus and Ungley *° 
believed it unlikely, from the nature of the lesion, that regeneration to normal 
gastric mucosa ever occurs. The average thickness of the mucosa was recorded by 
Olsen and Heck ** to increase from 0.6 mm. before treatment to 0.85 mm. after 
treatment, but it never returned to normal, 0.98 mm. Unfortunately, these 
investigators reported no comparative histological descriptions before and after 
therapy. Brown”? stated that 20 of her 42 patients had had liver treatment but 
showed no noticeable change in the pathological picture. Benedict ** has pointed 
out that the duration of treatment in this series was not given, and it may not 
have been long enough to result in mucosal regeneration, since a return to a nearly 
normal gastroscopic picture may take as long as two years. Since the introduction 
of liver therapy at the Massachusetts General Hospital, eight patients with P. A. 
have come to autopsy. Of these, five received no liver whatever or only insignifi- 
cant amounts; the remaining three received liver for six to 14 months. All eight 
patients, regardless of treatment, had microscopic evidence of gastric atrophy. 
Cox *' also could find no relation between the appearance of the stomach and the 
duration of treatment. He believed, from histological and functional evidence, 
that a return to the normal mucosal type does not occur, and that the changes 
occasionally observed by the gastroscopist after treatment may be due only to the 
growth of the replacement epithelium. Similarly, the return of the normal gastro- 
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scopic picture, including the disappearance of the visible blood vessels, with liver 
treatment was attributed by Schindler ** either to a regeneration of the chief cells or 
to the formation of some unknown opaque nonspecific tissue element. 

Thus, from the evidence so far available, it appears that, in some cases, the 
gastroscopic appearance of the stomach may be restored in part or entirely as a 
result of therapy with liver, but that proof of the restoration of the mucosa to a 
normal histological pattern has so far not been obtained. 


NATURE OF THE GASTRIC LESION 


In view of the differences in the observations on the alterations in the gastric 
mucosa, it is not surprising that opinions vary also concerning the interpretation 
of these changes. Many of the investigators considered the lesion to be purely 
inflammatory (e.g., Faber and Bloch'*). Faber** wrote that diffuse gastritis 
was present with or without atrophy, but careful reading of his monograph casts 
considerable doubt on whether the stomachs he described were those of persons 
with true addisonian anemia. Cornell ** also concluded that atrophy of the gastric 
mucous membrane may or may not occur, but that gastritis is always present. 
Furthermore, the description of inflammatory elements by Brown’ conformed 
closely to the concepts of Faber and of Hurst * regarding the importance of 
primary gastritis in the origin of P. A. On the other hand, Magnus and Ungley 
noted no evidence of fibrosis, infiltration or obliterative endarteritis or any other 
evidence of past inflammation in the gastric wall. They regarded the lesion not as 
inflammatory but as one of atrophy, the cause of which is not yet known. Bockus,** 
pointing to the disappearance of atrophic changes after liver therapy, indicated 
that the lesion may be due to a deficiency, rather than a primary gastritis, and, 
thus, he also tended to refute the gastritic origin of the disease. 

Many observers, noting the presence of characteristics of both inflammation 
and atrophy, assumed a middle of the road position in the controversy. Cox,” 
for example, wrote that inflammation may be a part of the process, hut it is not 
important, since no fibrosis occurs and the mucosa dissects easily as compared 
with the inflammation about chronic ulcer. He noted that localization of the process 
in the fundus cannot be readily explained by a concept of inflammation and sug- 
gested that in P. A. there may be some sort of selective massive destruction of the 
most differentiated elements, the parietal and chief cells, leaving the pyloric 
region relatively intact. This injury is then followed by limited repair and mild 
lymphoid cell infiltration. Benedict ** believed that the gastritic changes may be 
secondary to the atrophy. That there may be two separate diseases of the stomach 
in P, A. was suggested by Schindler and Serby **: primarily, a dysfunction of 
the cells which produce the antianemic factor, and, secondarily, a degeneration of 
the surface epithelium with superimposed genuine inflammation, which may or may 
not heal when the deficiency state is eliminated. Gastric mucosal atrophy must be 
considered as being of “an inflammatory rather than of purely degenerative nature,” 
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according to Schindler,*® who points out that the extent of the atrophy may even 
increase during treatment. He admits, however, that a deficiency state may lead 
to degeneration and secondary inflammation. 

It appears, then, that whether the gastric mucosal alterations in P. A. are 
to be considered part of a process of atrophic gastritis or part of a process of 
gastric atrophy as the result of some deficiency, or some sequence of both, still 


remains an unsettled problem. 
SUMMARY 

A review is given of the literature concerning the pathological changes of the 
stomach in pernicious anemia. A considerable lack of uniformity in the descriptive 
reports exists, but there is general agreement concerning the following changes : 

1. In the body and fundus the mucosa is remarkably thinned and sharply 
demarcated from the pyloroantral region. The glandular tubules are greatly 
altered, showing a scattered, irregular arrangement. They are decreased in 
number and length but increased in tortuosity, and branching cystic dilatation 
of the tubules is frequent. The lining epithelium of the glands consist of undif- 
ferentiated cuboidal, mucus-secreting cells. The specific parietal and peptic cells 
are rare or entirely absent. Scattered islands of intestinal metaplasia of the mucosa 
are seen. The interstitial tissue is usually considered to be increased, with an 
infiltration of numerous lymphocytes, plasma cells, eosinophils and Russell bodies. 
Fibrosis of the interstitial tissue is described by some observers. Atrophy of the 
submucosa and muscularis has also been noted. 

2. In contrast to the above, the pyloric and antral region is considerably 
thicker and reveals only slight gastritic change. 

3. Evidence is reviewed that the argentaffin cells are absent in pernicious 
anemia and that they may normally elaborate the specific antianemic factor. 

4. There is an increased frequency of both benign and malignant tumors of the 
stomach in this disease. 

5. During relapse, gastroscopic observations reveal changes typical of atrophic 
gastritis of varying degree. During remission following treatment with liver, the 
mucosa may be restored in variable degree to a normal gastroscopic appearance, 
but whether this represent a restitution to histologically normal mucosa has not 
been demonstrated. 

6. The nature of the gastric lesion is still unsettled, though inflammatory and 
degenerative processes have been invoked, individually or together, to explain 
the mucosal atrophy. 
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GASTRIC CHANGES IN PERNICIOUS ANEMIA—A REVIEW 
Il. Physiology 
LEONARD C. MOLOFSKY, M.D.* 
AND 


FRANKLIN HOLLANDER, Ph.D. 
NEW YORK 


HATEVER may be the ultimate cause of pernicious anemia, a review of the 

literature on the pathological aspects of this disease ' reveals a serious degree 
of gross and microscopic alteration in the stomach. As a result of these morbid 
changes, extensive alterations in physiological processes naturally occur. Of all the 
gastric functions, it is the secretion which has been most frequently studied in 
relation to the pathogenesis of the disease and which is most seriously impaired. 


VOLUME OF GASTRIC JUICE 

Fenwick * first calied attention to a deficiency in gastric secretion in patients 
with pernicious anemia (hereafter written P.A.). However, as in other early 
work, he used the term “‘achylia gastrica” merely to indicate an absence or decrease 
in volume of secretion without further qualification. Since then the striking 
deficiency in the total amount of gastric juice has been confirmed by many other 
investigators. Thus, Wintrobe* could collect at most a few cubic centimeters of 
mucoid material, and Wilkinson * found the volume of fasting contents to average 
15.3 cc., as compared with a normal average of 52.4 cc. Goldhamer * demonstrated 
a definite relationship between the volume of gastric secretion and the height of 
the erythrocyte level. Continuous gastric aspiration ° for three hour periods yielded 
150 cc. per hour in “normal” subjects, whereas in patients with P. A. it averaged 
only 20 cc. per hour; during induced remission,’ however, the rate rose to 46 cc. 
per hour. 


* Postgraduate student in gastroenterology, 1947. 

From the Gastroenterology Research Laboratory, The Mount Sinai Hospital. 
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Remarkably similar were the observations of Fouts and his associates,* who 
collected 20 minute specimens after injection of histamine. Normal persons averaged 
136.4 cc. per hour, whereas patients with P. A. yielded only 17.8 cc. per hour. It 
was noted also that the volume of gastric juice after histamine injection is influenced 
by the general condition of the patient. Thus, the amount of secretion was smaller 
at lowered erythrocyte levels, with increasing age, in the presence of advanced 
involvement of the central nervous system and during relapse, and it was greater 
during parenteral liver therapy than during oral treatment. The response to 
histamine was also studied by Davies,® who found that in normal persons the fasting 
contents averaged 28 cc., whereas in patients who had P. A. it varied from 10 to 
40 cc. However, there was no appreciable increase in secretion after histamine 
administration in any of these patients. 


GASTRIC ACIDITY 


Achlorhydria.—The component of the gastric secretion to which most attention 
has been directed in P. A. is the hydrochloric acid (HCl), and a lack of free acid 
has been regarded as one of the most characteristic features of the disease. In 
spite of Fenwick’s description of “achylia gastrica” in this disease in 1870, the 
credit for first noting the complete absence of free HCl is usually given to Cahn 
and von Mehring,?® who published their report 16 years later. By 1900 Faber and 
Bloch ** had been able to collect only 33 cases in which gastric analyses had been 
made. Free HCl was absent or “diminished” in all of these. Since then the 
accumulated literature on this subject has become extensive, and the results of its 
careful analysis have been summarized in table 1. A few of the original papers 
‘could not be secured and had to be cited from other studies. Hence some of these 
data may be inadequate. Also, some of the authors did not give the number of 
cases studied. The type of stimulus to gastric secretion, if any, varied greatly, 
as did the type and frequency of gastric aspiration. The method of titration was 
seldom mentioned, and not always was the degree of acidity stated. It will be noted 
that the cases in which free acid was found are notably less evident in the later 
historical period. The most striking finding in such a review is not that nearly 
all patients with P. A. were achlorhydric, since this is well appreciated, but rather 
that so many cases have been reported in which free HCl was present. The presence 
of free acid in any fraction of the test meal was considered by Hurst? to be a 
decisive point against the diagnosis of Addison’s anemia. Davidson and Gulland “ 
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“that no case whose gastric juice contains even a trace of free 


hydrochloric acid should be accepted as pernicious anaemia without the most care- 


Taste 1.—Reports on Gastric Acidity in Addisonian Anemia 
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sign in P. A.; probably no case is valid unless it is present, since those patients in 
whom HCl was found eventually proved to have some other disease. Likewise, 
according to Sturgis,’® “the presence of this acid [HCI] practically eliminates it 
[P. A.] from consideration as a diagnostic possibility,” and Wintrobe * took the 
same stand, especially when a histamine test had been performed. On the other 
hand, Levin,’® reporting a case of “P. A. syndrome” with normal gastric acidity, 
believed that the pathological process responsible for P. A. may first attack the 
nervous and hemopoietic systems, avoiding the stomach until last. Hence, one may 
expect the disappearance of HCl only after total atrophy of the gastric glands has 
supervened. That this is entirely unlikely will be apparent by the frequent demon- 
stration (vide infra) that the anacidity generally precedes the onset of the anemia 
by a considerable period. 

Can addisonian P. A. occur at all in the presence of free HC]? Askey ‘* ina 
critical review of the entire problem, considered that when an anacidity is lacking 
other diagnostic data are essential for proof of the disease. From this point of view, 
the precise diagnosis of P. A. must depend on the following rigid criteria: (1) 
the elimination of all other possible causes of macrocytic anemia, (2) demonstration 
by biologic assay of the absence of intrinsic factor from the gastric juice of the 
patient and (3) clinical response to desiccated hog stomach or a highly purified 
liver fraction supplying the specific anti-P. A. principle. In short, the existence 
of true P. A. without anacidity as yet cannot be accepted. Askey studied reports 
in the literature of 47 cases with free HCI (included in our table 1) and concluded 
that none of them may truly be regarded as proved P. A. Many such cases have 
been reported loosely, using terms like P. A. of pregnancy, exogenous ?. A. and 
P. A. of sprue, which are erroneous and misleading. Of these 47 cases 32 could 
be excluded immediately because of too few details or data suggesting other causes 
for the anemia. The remaining 15 cases were sufficiently characteristic to be 
acceptable as possible, but not proved, cases of P.A.; e.g., in six of them, no 
roentgenologic examination had been made to rule out organic disease of the gastro- 
intestinal tract. Wéintrobe * agreed that most published cases with free acid cannot 
withstand critical scrutiny, but he felt that occasional cases with free HCI do occur, 
because of one such case found by Beebe and himself.'* Popoff** has similarly 
arrived at the conclusion that the presence of free HCl does not rule out the 
diagnosis of P. A. This was based on a statement by Ihre *° that histamine-refractory 
stomachs of patients with P. A. have, on occasion, secreted free acid after insulin- 
induced hypoglycemia. 

Achlorhydria Preceding the P.A.—Not only is achlorhydria usual, if not 
universal, in patients with P. A., but it may precede the onset of the disease by some 
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time. Many authors *! reported it to have occurred as long as 35 years before the 
discovery of the anemia. Faber and Gram *’ and Cornell ** believed that secretory 
failure probably exists long before there are any definite atrophic or inflammatory 
changes in the gastric mucosa and any alteration in the blood hemoglobin content. 
Furthermore, Cornell, as well as others, stated that no case of P. A. had ever been 
reported in which a normally functioning gastric mucosa had previously been 
demonstrated. However, this was refuted by Rozendaal and Washburn,** who 
studied 36 patients in whom gastric analysis had been performed two to 21 years 
prior to the onset of P. A. Achlorhydria had been found in 34 of these, but in the 
other two free HCI had been demonstrated 17 and 19 years previously. Strandell,”° 
from a review of the literature, suggested that the patients may already have been 
suffering from P. A. when the achylia was first observed. 

It is important to remember that these reports of achlorhydria before the onset 
of the P. A. have not necessarily been substantiated by histamine or neutral red 
secretion studies for the differentiation of true and false achlorhydrias. 

Familial Aspects of Achlorhydria-—Many cases of “achylia gastrica” were 
attributed by Martius,** in 1897, to an inborn constitutional defect. Later, Hurst ** 
propounded his concept that about 10 per cent of all persons are born with a 
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“constitutional hypochlorhydria,” possibly familial in origin. These persons were 
believed to be susceptible to gastritis and, as a result of long-standing inflammatory 
changes, were considered prone to have P. A., gastric carcinoma, posterolateral 
sclerosis and hypochromic anemia. Alvarez ** agreed that the achlorhydria in P. A. 
is due to a condition which long antedates the anemia and is probably hereditary 
but perhaps congenital. In this connection, it is pertinent to note some of the 
investigations of gastric acidity in relatives of patients with P. A. Conner *"* studied 
154 blood relatives of 109 such patients and found anacidity in 25.9 per cent of them, 
as compared with 15.2 per cent in a control group. Similarly, Wilkinson and 


Tase 2.—Reports on Persistence of Achlorhydria After Liver Therapy for Pernicious Anemia 











Time After 
No. of Beginning 
Author Cases of Treatment Comment 
Achlorhydria Persisted 


Minot, G. R., and Murphy, W. P.: J. A. 
M. A. 80 750-766 (Sept. 3) 1927.......... 18 2 to 22 mo. Fractional analysis 


Ordway, T., and Gorham, L. W.: J. A. M. 
4 


Heath, E. H.: J. A. M. A. 913 928-932 
(BEE. BO) BOBS ois sve cesws vviaspegevessceeee 18 2 to 18 mo. 
Brauch, F.: Fortschr. d. Therap. 5: 412- 
SEB CSUN TO) TON oaies ois ccc sts svescveses § ? Histamine 
Johansen,®* 1929. ....cccsvecrseveccccvccceces § 3 to 17 mo, Histamine fractional analysis 


Connery, J., and Jolliffe, N.: Am. J. M. 


Se. 181 : 830-836 (June) 1931 14 mo. Histamine fractional analysis, 


also continuous aspiration 


Goldhamer,? 1937 7 Over 1 yr. Histamine fractional analysis 
also continuous aspiration 


Achlorhydria Disappeared 


MePeak, E. M., and Neighbors, D.: South. 
M. J. 20 8 926-931 (Dec.) 1927......-+.-..06 i 4 mo Doubtful case 
Léwenberg, W., and Gottheil, C.: Deutsche 
med. Wehnsehr. 543 615-617 (April 13) 
Not examined before treatment 
Seyderhelm, R., and Opitz, G.: 
Wehnschr. 7 : 205-206 (Jan. 29) 1928. 
Heeres, P. A.: Nederl. tijdsehr. v. geneesk. 
$ 2372-2374 (May 12) 1928 
Hurst, A. F.: Guy’s Hosp. Rep. 80: 407- 
410 (Oct.) 1950 
Connery, J., and Jolliffe, N.: A 
Se. 131 : 830-836 (June) 1931 2 and 14 mo. 
Davidson,*? 1988.........c0+ccevscccecececces f 
Chevallier, P.; Gutmann, R. A.; Salmon, 
A R., and Fiehrer, A.: Sang 7 % 756-758, 
BOBS. ns cavcdacnddscvasscsstvecedés ecnoeescose 





Brockbank 2° noted achlorhydria in 24 per cent of 291 relatives studied. Almost 
half of these also manifested no peptic activity. In a study of 20 families, Askey °° 
recorded an incidence of 16 per cent anacidity in 61 relatives of patients with P. A., 
and the anacidity was twice as high in near relatives as in distant ones. 

Effect of Liver Therapy on Acid Secretions——In view of the specific responses 
to the administration of liver extracts which have been reported in terms oi 


28. Alvarez, W. C.: Pernicious Anemia and Achlorhydria, Editorial, Am. J. Digest. 
Dis. 5:700 (Dec.) 1938. 

29. Wilkinson, J. F., and Brockbank, W.: Importance of Familial Achlorhydria in 
Aetiology of Pernicious Anaemia, Quart. J. Med. 24:219-238 (Jan.) 1931. 

30. Askey, J. M.: Prevention of Pernicious Anemia: Recognition of Latent Stage in 
Relatives, Ann. Int. Med. 14:593-607 (Oct.) 1940. 
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symptoms, blood picture and the regeneration of the gastric mucosa observed 
gastroscopically,*' considerable interest is directed to the effect of such therapy on 
the gastric secretion. It has been suggested that the mucosal regeneration induced 
by administration of liver is probably nonspecific and does not include the restoration 
of acid and peptic cells, even when the blood picture and gastric disturbances return 
to normal. Although much of the evidence supports the view that the achlorhydria 
is unaffected by either spontaneous or induced remission (table 2, upper half), a 
number of reports have been published of patients with a clinical picture typical of 
P. A. who were found to secrete free acid after a course of liver therapy (table 2, 
lower half). From the context in the latter reports, it is obvious that some of 
these cases were not of true P. A., and it is likely that if all of them had been 
subjected to the kind of critical evaluation now in common use they too would 
have been found to be instances of anemias of other types. The occurrence of “false” 
achlorhydrias in such conditions is well known. Hence, in agreement with Cornell,”* 
it seems likely that the achlorhydria in P.A. is a “permanent” feature and is 
unaltered by treatment. 
PEPSIN 


Studies on the secretion of gastric enzymes in P. A. are relatively meager. The 
assay methods used for this purpose, if mentioned at all, have varied considerably, 
and they were generally rough and unreliable, particularly in the earlier reports. 
Nevertheless, it is almost universally accepted that pepsin secretion is deficient and 
is unaffected by remissions, relapses or therapy. In fact, the deficiency of pepsin 


secretion was recognized and stressed even earlier than that of HCI. 

As early as 1870, Fenwick,? in reporting a case of fatal P. A., demonstrated that 
an infusion of the gastric mucous membrane, mixed with dilute HCI, failed to digest 
a cube of hard-boiled egg white. In 1880, he ** repeated this experiment in six 
cases of P. A. and again observed a diminution or complete loss of peptic digestion. 
Stockton ** studied digestive activity in his 24 cases but failed to describe his 
method. Of these, 13 showed no digestive function whatever, eight showed 
decreased power and three fairly good digestion. Austin ** demonstrated absence 
of ferments in all his cases. Levine and Ladd * tested for pepsin in a small number 
of cases and almost always found it lacking, but their assay method was not 


31. Jones, C. M.; Benedict, E. B., and Hampton, A. O.: Variations in the Gastric Mucosa 
in Pernicious Anemia: Gastroscopic, Surgical and Roentgenologic Observations, Am. J. M. Sc. 
190 :596-610 (Nov.) 1935. Chevallier, R.: Intérét de la gastroscopie dans les anémies graves, 
Lyon méd. 158:61-68 (July 19) 1936. Lehmann, R.: Les atrophies gastriques dans les 
anémies idiopathiques et les métanémies, Paris, E. Le Francois, 1936. Schindler, R., and 
Serby, A. M.: Gastroscopic Observations in Pernicious Anemia, Arch. Int. Med. 63:334-355 
(Feb.) 1939. Cox, A. J.: The Stomach in Pernicious Anemia, Am. J. Path. 19:491-501 
(May) 1943. 

32. Fenwick, S.: On Atrophy of the Stomach and on the Nervous Affections of the 
Digestive Organs, London, J. & A. Churchill, 1880. 

33. Stockton, C. G.: Pernicious Anemia and Its Relation to Gastric Digestion Based on 25 
Cases, J. A. M. A. 43:165-169 (July 16) 1904. 

34. Austin, A. E.: The Chemical and Microscopic Findings with Reference to the Gastro- 
Intestinal Tract in Pernicious Anemia, Boston M. & S. J..165:128-132, 1911. 

35. Levine, S. A., and Ladd, W. S.: Pernicious Anemia: A Clinical Study of 150 
Consecutive Cases with Special Reference to Gastric Anacidity, Bull. Johns Hopkins Hosp. 
32:254-266 (Aug. 21) 1921. 
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described. ‘Poor chymification of the gastric contents” was reported by Faber and 
Gram” after repeated Ewald test meals. “Traces” of pepsin were detected by 
Faber and Holst * in the histamine juice of patients with P. A., and they felt that, 
therefore, these patients were not achylic in the strict sense. 

More accurate pepsin determinations were made by later observers (table 3). 
Johansen,*’ using the Mett method on gastric contents obtained from 19 persons 
with P. A. after histamine stimulation, found significant digestive activity in none 
of them. The peptic digestion of edestin by gastric juice collected after histamine 
administration was investigated by Polland and Bloomfield ** in two patients with 
P. A., and the degree of edestin digestion in these was entirely negligible (33 and 
85 mg. of edestin, as compared with a norm of 16,000 to 112,000 mg.). Davies ® 
used the same method in 15 patients. In three of these the symptoms do not seem 
to conform to the diagnostic criteria for P. A., and the cases may, therefore, be 
excluded. Eleven of the remainder showed no proteolytic power at all, regardless 





TaBLe 3.—Reports on Pepsin in Gastric Contents of Patients with Pernicious Anemia 





No. of Method of 
Author and Year Cases Stimulus Determination Results 
Johansen,®? 192D............s000 19 Histamine Mett albumin No noticeable digestion 


Polland and Bloomfield,** 1930 2 Histamine Edestin Minimal: 33 mg. and 85 mg. 
(normal: 16,000 to 112,000 mg.) 


Davies,® 1931 i Histamine Edestin 11, no digestion 
1, very little 
3, probably not P. A. 
Test meal Edestin Negligible 
Histamine Edestin Negligible 
Helmer and others,5* 1982..... Fasting Egg white Absent or negligible 
Histamine Egg white 33, slight increase 
Liver Egg white 7, slight increase 
Hartfall,*® 1983..............005 25 Gruel Grosse Averaged 0.4 U. (nermal, 
30 to 50 U.) 
Histamine Grosse Averaged 1.75 U. 
Maltby,*? 1984......ccseccccvess ? Serum None found 
TRIO SOND sia is tedccdsssinds Insulin Casein None found 
Witebsky and others,*® 1942... 2 ? ? 11, none 
1, present (amount?) 


of whether they were in remission or still anemic, and one had a minimal degree 
of peptic activity, but this patient required very little liver therapy to be kept in 
remission. 

In the extensive series reported on by Wilkinson,”* 208 patients with P. A. all 


showed negligible degrees of peptic activity by a simple modification of the edestin 
digestion method. Sixteen patients were studied a second time, after histamine 
administration, but there was no alteration in peptic activity. Helmer, Fouts and 
Zerfas *® determined pepsin with coagulated egg white as substrate, and, again the 
enzyme was either totally absent or present in only insignificant amounts. Thirty- 
three of their 47 patients showed a very slight rise in peptic activity after histamine 


36. Faber, K., and Holst, J. E.: Untersuchungen iiber die Ventrikelsecretion bei Achylia 
und Hypochylia gastrica, Acta med. Scandinay. 69:46-68, 1928. 

37. Johansen, A. H.: Achylia in Pernicious Anemia After Liver Treatment: Examinations 
After Histamine Injections, J. A. M. A. 92:1728-1730 (May 25) 1929. 

38. Polland, W. S., and Bloomfield, A. L.: The Diagnostic Value of Determination of 
Pepsin in Gastric Juice, J. Clin. Investigation 9:107-113 (Aug.) 1930. 

39. Helmer, O.; Fouts, P., and Zerfas, L.: Gastro-Intestinal Studies: Determinations of 
Enzymes on Autopsy Specimens from Cases of Pernicious Anemia and Pellagra, Arch. 
Int. Med. 53:675-679 (May) 1934. 
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administration, and the values seemed to bear no relation to the clinical condition 
or to the fu, chlorides or other components of the gastric juice. Of the remaining 
14 patients, seven showed a slight increase in pepsin after treatment with liver 
extract. Hartfall*® studied the pepsin activity (Grosse’s method) of the gastric 
contents from 25 patients with P. A., following a gruel test meal. Whereas normal 
persons yielded values of 30 to 50 units, the patients with P. A. averaged only 0.4 
unit. After the histamine injection, the average concentration in the latter group 
rose to 1.75 units, which is still insignificant. Davidson ** described a single patient 
with an achylic stomach, in whom pepsin reappeared after liver therapy, but in all 
likelihood this was a case of nutritional macrocytic anemia and not P. A. The 
P. A. patients in Maltby’s group ** yielded no evidence of pepsin activity by the 
method of Michaelis and Rothstein, in which serum is the substrate. In his mono- 
graph on human gastric secretion, Ihre *° reported similar negative results on six 
patients with P. A. in whom insulin hypoglycemia was used as a parasympathetic 
stimulus for pepsin one hour after the administration of histamine. During the 
hypoglycemia, the stomach was washed with HCl to prevent the inactivation of 
pepsin which occurs in a nonacid medium—a point neglected by previous 
investigators. Pepsin was determined by the method of Willstatter and Wald- 


schmidt-Leitz, using casein as the substrate. 

In the work by Witebsky and his associates,** pepsin was found in only one of 
the 12 cases studied, but neither the amount nor the method was described. The 
gastric mucosa of three patients who died of P. A. was scraped with a knife at 
autopsy by Helmer and his collaborators,* but no pepsin was found in the scrapings. 


It will be noted that in most of these clinical studies, histamine was employed 
as a stimulus for gastric secretion in order to obtain the maximal response of the 
gastric mucosa. Histamine is universally recognized to be the most powerful 
stimulus known for acid secretion, but the same is not true for pepsin. A transient 
rise in pepsin content of gastric juice normally occurs after injection of histamine, 
but this finding is misleading. Babkin ** has shown that in dogs the phenomenon 
is due only to a “washing out” of the pepsin from the glandular tubules, or possibly 
from the peptic cells themselves. On the other hand, Osterberg and his col- 
laborators ** rejected the concept of “washing out” in human subjects, because of 
a secondary rise in enzyme concentration after repeated histamine injection. In 
rebuttal, Babkin called aicention to the work of Toby “ and of Ihre.?° Thus, the low 


40. Hartfall, S. J.: Secretion of Gastric Juice in Response to Histamine in Addisonian 
Anaemia, Guy’s Hosp. Rep. 88:37-46 (Jan.) 1933. 

41. Davidson, L. S. P.: Pernicious Anemia with Return of Hydrochloric Acid and 
Ferments After Treatment, Brit. M. J. 1:182-183 (Feb. 4) 1933. 

42. Maltby, E. J.: Digestion of Beef Proteins in Human Stomach, J. Clin. Investigation 
13:193-207 (March) 1934. 

43. Witebsky, E.; Klendshoj, N. C., and Vaughan, S. L.: Occurrence of Blood Group 
Specific Substances in Gastric Juice of Patients with Pernicious Anaemia, Proc. Soc. Exper. 
Biol. & Med. 49:633-636 (April) 1942. 

44. Babkin, B. P.: Secretory Mechanism of the Digestive Glands, New York, Paul B. 
Hoeber, Inc., 1944. 

45. Osterberg, A. E.; Vanzant, F. R.; Alvarez, W. C., and Rivers, A. B.: Studies of 
Pepsin in Human Gastric Juice: Physiologic Aspects, Am. J. Digest. Dis. 3:35-41 (March) 
1936. 

46. Toby, C. G.: Does Histamine Stimulate Secretory Activity of Peptic Cells in Man? 
Am. J. Digest. Dis. 3:902-903 (Feb.) 1937. 
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or negligible pepsin values obtained with histamine administration may be of 
questionable significance. On the other hand, vagal stimulation by insulin hypo- 
glycemia has been shown to be a remarkably potent stimulus for peptic secretion, 
but its utilization by Ihre indicates that even with it the gastric mucosa in patients 
with P. A. is unable to secrete pepsin. Vagomimetic drugs, such as acetylcholine, 
methacholine (mecholyl*) and pilocarpine, have not been used for this purpose, 
although there is much evidence to demonstrate their potency in persons without 
P. A.“7 Although Wilkinson studied gastric secretion in 25 cases after acetylcholine 
injection, he did not investigate the peptic activity induced by this powerful vago- 
mimetic stimulus. The response to methacholine in such patients, however, was 
studied by us recently,’ and it was found that the pepsin content was so low as to 
be wholly insignificant. 

One other aspect of this enzyme in relation to P. A. which deserves mention is 
presented by the provocative work of Greenspon.** This investigator reported 
experiments showing that pepsin is normally capable of inactivating the anti-P. A. 
intrinsic factor. Since the enzyme is bound by dietary protein, he believed that 
its inactivation of the antianemic factor is thus prevented. Accordingly, he excluded 
Castle’s concept of the specificity of the so-called extrinsic factor in normal 
hemopoiesis. Greenspon’s work and conclusions have not been completely confirmed 
by other investigators.’* Furthermore, Bockus * regards it “improbable that, in 
pernicious anemia, pepsin is a factor in retarding activity of the erythrocyte 
stimulating substance, since in many instances, pepsin is not elaborated” in this 
disease. 

CHLORIDES 

Few of the published papers deal with the chioride concentration of the gastric 
juice, and information concerning this component is sparse. Specimens from 22 
patients with P. A. and 292 unselected patients were examined by fractional analysis 
by Miller and Smith *' and studied for total and inorganic chloride, because these 
authors believed that some HCl is secreted in P. A. but it is neutralized by alkali 
and protein to form the corresponding neutral chlorides. The average curves for 
these chloride concentrations against time were remarkably similar for the P. A. 
and the control patients, but they differed somewhat in magnitude. In 200 patients 
with P. A. examined by fractional gastric analysis, Wilkinson *° noted that the total 


47. Stavraky, G. W.: Some Aspects of Gastric Secretion Induced by Mecholyl, Rev. 
Canad. de biol. 2:59-71 (Feb.) 1943, 

48. Greenspon, E. A.: Nature of Antipernicious Anemia Principle in Stomach: Method 
to Improve Stomach Preparations, J. A. M. A. 106:266-271 (Jan. 25) 1936. 

49. Helmer, O. M.; Fouts, P. J., and Zerfas, L. G.: The Relationship of the Intrinsic 
Factor to a Hematopoietic Material in Concentrated Human Gastric Juice, Am. J. M. Sc. 
188:184-193 (Aug.) 1934. Castle, W. B., and Ham, T. H.: Observations on Etiologic 
Relationship of Achylia Gastrica to Pernicious Anemia: Further Evidence for Essential 
Participation of Extrinsic Factor in Hematopoietic Responses to Mixtures of Beef Muscle and 
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S.: Studies in Pernicious Anemia: Inquiry in the Role of Pepsin, Ann. Int. Med. 14:242-254 
(Aug.) 1940. 

50. Bockus, H.: Gastro-Enterology, New York, W. B. Saunders Company, 1943, vol. 1. 

51. Miller, S., and Smith, F. B.: Chlorides of Gastric Contents in Relation to Free 
Acidity, Lancet 1:593-595 (March 19) 1927. 
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chloride concentrations varied considerably for different patients, but they ranged 
below the values for normal persons and were generally in accord with those of 
Miller and Smith. (Unfortunately, neither of these reports contains the data in 
a form adequate for detailed analysis.) As a rule, the total chloride titers were 
almost entirely due to the mineral chloride content of the samples, and no constant 
relationship could be detected between these concentrations and the clinical condition 
or the severity of the anemia. After the administration of histamine to 16 patients, 
the chloride values were increased in 7, decreased in 1 and unchanged in 8; after 
acetylcholine administration, they were increased in 12, decreased in 1 and 
unchanged in 12. No interpretation of these observations was offered. Helmer 
and his co-workers ** found lowered chlorides in fasting contents, but not as low 
as they expected with a total absence of free HCl. Chloride concentration was 
somewhat increased after histamine administration in nine of 25 cases. No 
correlation was noted between the amounts of chloride and py, nitrogen, pepsin, 
rennin or phosphorus in the gastric contents, but specimens with larger volumes 
had higher percentages of chloride. In Hartfall’s 25 cases *° the average chloride 
concentration after a gruel test meal was equivalent to 41 cc. of tenth-normal HCl 
per 100 cc. of gastric juice (41 mN °*) ; after histamine injection it was essentially 
the same. Total chloride, determined electrometrically by Ihre *° in six anacid 
cases of P. A. after insulin and histamine stimulation, was present in concentrations 
of 129 to 143 mN. 
MUCUS 

No quantitative evaluation of the mucus content in cases of P. A. has been 
made, and the few references to this component of gastric secretion deal only with 
its gross qualitative aspects. Most of the reports described the secretion as being 
sparse and mucoid. Davies ® found mucus present in only one of the 15 cases of 
P. A. he studied, but it was absent also in the secretion from his normal subjects. 
Wilkinson * noted considerable mucus in the specimens from his 208 cases obtained 
by fractional analysis. After administration of histamine, this was reduced to 
negligible quantities, and, after acetylcholine was given, a definite decrease was also 
noted. Helmer and co-workers ** described their specimens as of small volume 
with much mucus. The cases studied by Bloomfield and Polland ** are said to have 
yielded only small amounts of mucoid material on gastric aspiration. Finally, in 
Hartfall’s series *° after a gruel meal mucus was present in all specimens and was 
excessive in 56 per cent of them. After the injection of histamine, the mucus 
was excessive in one third, moderate in one third and decreased in one third. 


GASTRIC SEDIMENT 
Davies * described normal gastric juice as being clear with a negligible deposit, 
whereas in 15 patients with P. A. its appearance was invariably cloudy, and there 
was a heavy whitish deposit on standing. Microscopically, this sediment consisted 
of flattened squamous epithelial cells, which are normally shed from the esophagus 


52. Helmer, O. M.; Fouts, P. J., and Zerfas, L. G.: Gastro-Intestinal Studies: Gastric 
Juice in Pernicious Anemia, J. Clin. Investigation 11:1129-1153 (Nov.) 1932. 

52a. Forty-one millinormal (mN) is equal to 41 milliequivalents per liter. 
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and carried down into the stomach. Since all such aspirates contained little or no 
pepsin, Davies inferred that the presence of such cells reflected the complete loss 
of digestive function of these stomachs. 


INTRINSIC FACTOR 

According to Gessler and co-workers, intrinsic factor is not pepsin, trypsin 
or erepsin, though it may be some other proteolytic enzyme normally occurring in 
human gastric juice. The site of its elaboration was discussed in the first part of 
this review.1. The work of Castle demonstrated, and it is now generally accepted, 
that this factor is deficient in the gastric juice of patients with P. A. This concept 
was questioned by Barnett,®® whose investigations indicated that the absence of the 
intrinsic factor does not invariably lead to P. A. The experiments of Isaacs and 
Goldhamer ** suggested that the gastric juice of patients with P. A., after incubation 
with beefsteak, possesses hemopoietic activity if fed in quantities equivalent to those 
secreted by normal persons. Furthermore, Goldhamer * demonstrated the presence 
of intrinsic factor in the gastric juice of patients with P. A. in relapse. He inferred, 
therefore, that it is the volume of gastric juice which is reduced in P. A., whereas 
the antianemic activity per unit volume (i.e., its concentration) is normal. 


SECRETORY DEPRESSANT 
It was found by Brunschwig and colleagues *’ that the gastric juice of 16 of 
18 patients who had P. A. when injected intravenously into dogs in which a gastric 
pouch had been created resulted in anacidity and a transitory but pronounced 
depression of the volume of secretion. These investigators considered the hypothesis 
that achlorhydria, at least in P. A., is associated with the presence of a gastric 


secretory depressant. Subsequently, however, they ** demonstrated that the 
depressant is present in gastric secretion from dogs’ pouches, acid human gastric 
juice and achlorhydric gastric juice from patients without P. A. or carcinoma of 
the stomach. In fact, these types of gastric juice appear to contain lower concen- 
trations of this factor than does achlorhydric gastric secretion of patients with 
carcinoma of the stomach or with P. A., and, therefore, the hypothesis need no 
longer be entertained. 


BLOOD GROUP SPECIFIC SUBSTANCES 
It is of interest also that Witebsky and his colleagues ** demonstrated that the 
gastric juice of patients with P.A. contained the normal blood group specific 
substances in the same large amounts as does normal gastric juice, in spite of the 
apparent achylia of other components of the secretion. 
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EXCRETION OF NEUTRAL RED 


Finally, for the sake of completeness, reference should be made to the inability 
of the gastric mucosa to eliminate parenterally administered neutral red in P. A. 
This function, though not one of secretion, may be intimately related to it. Although 
it has been used by many as a confirmatory manifestation of true achylia, a difference 
of opinion exists concerning its significance. Thus, Piersol, Bockus and Bank °° 
wrote that normally the dye is excreted especially by the pylorus and antrum. 
Bockus °° suggested, therefore, that inability to recover the dye in gastric contents 
may indicate dysfunction of the glandular segment of the stomach concerned with 
the elaboration of the intrinsic factor. Davidson and his associates ® stated that 
the excretion of neutral red in the human stomach is probably dependent on the 
presence of HCl secretory tissue. Neutral red granules were described by 
Morrison * in the canaliculi of the parietal cells and appear to be excreted 
specifically by these cells. Winkelstein ** agreed that neutral red is a specific 
indicator of the ability of the parietal cell to secrete HCl. However, Gillman * 
recently expressed the view that neutral red excretion is not only unrelated to acid 
secretion but that it expresses a totally different and independent function of the 
stomach. 

At any rate, observations in P. A.** have revealed an invariable failure of the 
gastric mucosa to eliminate neutral red, even when the technic included gastroscopic 
visualization after injection of the dye. 


SUMMARY 

A thorough review of the literature on the components of gastric secretion in 
addisonian (pernicious) anemia leads to the following generalizations: 

1. The volume of the secretion is extremely small. 

2. Achlorhydria is a constant feature of the disease, and the presence of free 
hydrochloric acid confers doubt on the validity of the diagnosis, although some 
authorities still question this. 

3. Achlorhydria precedes the clinical manifestations, as well as the mucosal 
changes. 
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4. Achlorhydria is more frequent in the blood relatives of patients with P. A. 
than in other persons without this disease. 

5. The achlorhydria may be regarded as uninfluenced by treatment with liver 
extract. 

6. Pepsin is present in the gastric secretion in negligible quantities, or not 
at all. 

7. Total chloride concentration is usually low. 

8. Reports on the mucus content are inconclusive. 

9. A heavy sediment is usually found and consists of undigested esophageal 
squamous cells. 

10. The intrinsic factor is believed to be absent, but there is some evidence that 
the deficiency may be only one of degree. 

11. A gastric secretory depressant in the gastric juice has been described, but 
it is not specifically related to the disease. 

12. Blood group specific substances are present in normal amounts. 

13. There is an invariable failure of neutral red to appear in the gastric contents 
when that substance is injected parenterally. 
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T IS WELL known that certain adrenal cortex hormones have a profound effect 

on carbohydrate metabolism. Ingle * has induced frank diabetes in normal rats 
with daily doses of 5 to 10 mg. of cortisone. Sprague and his associates ? have con- 
trasted the action of cortisone in subjects who had Addison’s disease alone with 
its effect on patients who had coexisting diabetes and Addison’s disease. In the 
former cortisone abolished the tendency toward development of hypoglycemia ; in 
the latter cortisone greatly increased dextrose excretion. In nondiabetic subjects 
cortisone produced abnormal dextrose tolerance curves.” 

The following case history is reported because the administration of nitrogen 
mustard (methyl-bis [beta-chloroethyl] amine hydrochloride) reversed an insulin- 
resistant diabetes which developed when cortisone was given to a diabetic patient. 


REPORT OF CASE 


M. Z., a 53 year old white married man, was first admitted to Memorial Hospital on March 
16, 1950, with a diagnosis of metastatic renal carcinoma and diabetic acidosis with impending 
coma. His mother, aged 83, had had mild diabetes for seven years. The past history was non- 
contributory. 

In February 1949 the patient had a nephrectomy on the left for a primary clear cell adeno- 
carcinoma. No postoperative irradiation treatment was given. He was well until October 1949, 
when weakness, fatigue and fever of unknown origin developed. A complete study failed to 
reveal evidence of metastatic disease or the cause of the fever. On Dec. 17, 1949, there was a 
trace of sugar in the urine and the fasting blood sugar value was 132 mg. per 100 cc. Because 
of locally recurrent disease in the left lower abdominal quadrant, this area was irradiated on 


From the Medical Service, Memorial Hospital Center for Cancer and Allied Diseases. 

1. Ingle, D. J.: The Production of Glycosuria in the Normal Rat by Means of 17-Hydroxy- 
11-Dehydrocorticosterone, Endocrinology 29:649, 1941. 

2. Sprague, R. G.; Power, M. H.; Mason, H. L.; Albert, A.; Mattieson, D. R.; Hench, 
P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: Observations on the Physiologic 
Effects of Cortisone and ACTH in Man, Arch. Int. Med. 85:199 (Feb.) 1950. 
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December 29. Within the next few days, the patient began to complain of excessive thirst, 
urinary frequency and loss of appetite. His urine showed a 4 + reaction for sugar and a 2 + 
reaction for acetone. With the patient on a diet of 250 Gm. of carbohydrate, 100 Gm. of protein 
and a low fat content, the diabetes was controlled with 50 to 70 units of regular insulin given 
in two injections. 

Because of multiple small nodular pulmonary metastases and the mass in the left lower 
abdominal quadrant, the patient received two daily doses of 14 mg. of nitrogen mustard intra- 
venously on February 5 and 6. Within a few days, the insulin requirement fell to 20 units of 
regular insulin a day and there was only a questionable decrease in the size of the pulmonary 
metastases, with regression of fever. 

On February 28 the administration of cortisone acetate (Merck) was begun for its possible 
inhibitory effect on the renal carcinoma. The patient received 175 mg. the first day and from 
125 to 75 mg. daily thereafter, for a total dose of 950 mg. over a nine-day period. On the fourth 
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day of the cortisone therapy, when 425 mg. had been given, the patient began to show a 4 + 
reaction for sugar in the urine, and his daily requirement for regular insulin rose to 80 units. 
Because of this change in diabetic status, administration of cortisone was discontinued on the 
ninth day. Two days later, the fasting blood sugar level was 230 mg. per 100 cc. and the insulin 
requirement rose to 110 units per day. Despite administration of increasing amounts of regular 
insulin up to a 24 hour total of 360 units, of fluids parenterally and of potassium chloride, the 
patient continued to show a 4 + reaction in the urine for sugar and a 2 to 4 + reaction for 
acetone. He was drowsy, depressed and confused. Eight days after the discontinuance of 
cortisone treatment, the patient was in impending diabetic coma and was then admitted to 
Memorial Hospital for the first time on March 16, 1950. 

On his admission the blood pressure was 160/90, the pulse rate 108 and the temperature 
102 F. The patient was somewhat incoherent. There were no significant abnormalities of the 
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head, eyes, ears, nose, throat, heart or lungs. The abdomen was soft and the liver barely palpable ; 
a 12 by 12 cm. nontender mass was felt in the left lower abdominal quadrant. The deep tendon 
reflexes were slightly hyperactive; the results of the remainder of the physical examination 
were within normal limits. Throughout his hospital stay the patient had a febrile course, with 
a daily temperature elevation to 103 F. On his admission the urine showed a 4 + reaction for 
glucose and contained a trace of acetone. 

In the chart the insulin requirements and blood sugar determinations are listed for the entire 
hospital stay. During the first four days the patient received 4,000 to 5,000 cc. of fluid, primarily 
sodium chloride solution, plus insulin intravenously and subcutaneously in the amounts listed. 
He also received 2 to 4 Gm. of potassium chloride daily. He continued to show a 4 + reaction 
in the urine for sugar from midafternoon until about 3:00 a.m. for the first 12 days. Despite 
administration of very large amounts of insulin (400 to 700 units of regular insulin and 30 units 
of protamine zinc insulin), two 24 hour determinations of urine sugar showed that 17.98 Gm. 
and 12.60 Gm. of glucose were excreted on the two days preceding the second course of nitrogen 
mustard therapy. 

Because of continued growth of the tumor, the patient was given 12.4 mg. of nitrogen mustard 
intravenously on the eleventh and twelfth hospital days. Although this medication failed to 
influence the growth either of the mass in the left lower abdominal quadrant or of the pulmonary 
metastases, it did influence the daily insulin requirements. Within five days after the first dose 
of nitrogen mustard, the 24 hour insulin requirement fell from a high of 720 units to 60 units of 
regular insulin and 30 units of protamine zinc insulin and remained in this range or lower for 
the rest of the hospital stay. Supportive therapy included periodic transfusions. The patient was 
discharged from the hospital on the sixty-fourth day, receiving a diet as tolerated and requiring 
40 units of regular insulin and 20 units of protamine zinc insulin. 

At home the insulin requirement gradually fell as the food intake decreased,»until no insulin 
was needed for the week prior to death. The course was a downhill one, and the patient died 
on June 28, 1950. 

COM MENT 

It has frequently been demonstrated that pituitary adrenocorticotropic hormone 
(ACTH) or cortisone acetate will produce a transitory diabetic picture in a non- 
diabetic patient. This diabetes subsides rapidly when treatment with the drug is 
discontinued. Although these agents are not often given to diabetic patients, it has 
been observed that the diabetic state is made temporarily worse during their admin- 
istration and returns to the normal (for the patient) when their use is discontinued. 
A prolonged and persistent aggravation of a diabetic state secondary to cortisone 
therapy has not been reported. Conn *” has observed in subjects treated with ACTH 
that the urinary excretion of uric acid increases as glycosuria increases and that 
the fasting blood glutathione is decreased as carbohydrate tolerance is lost. He 
postulated that treatment with ACTH results in an increase in uric acid and related 
purines which may injure the beta cells of the pancreatic islets, in a manner not 
unlike that of alloxan, and that a decrease in glutathione may alter the function of 
the beta cells, making them more sensitive to hyperglycemia. Since cortisone is one 
of the adrenal hormones liberated after the administration of ACTH, it is quite 
possible that the effect of this steroid on carbohydrate metabolism is mediated 
through the same mechanisms. 

The mechanism of development of the insulin-resistant diabetes observed in our 
patient is unknown. Cortisone treatment lessens sensitivity to insulin in patients 


3. (a) Hench, P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: Effects of 
Cortisone Acetate and Pituitary ACTH on Rheumatoid Arthritis, Rheumatic Fever and 
Certain Other Conditions: A Study in Clinical Physiology, Arch. Int. Med. 85:545 (April) 
1950. (b) Conn, J. C.: Effects of ACTH on Carbohydrate Metabolism in Normal Human 
Beings, in Proceedings of the First Clinical ACTH Conference, Philadelphia, The Blakiston 
Company, 1950, p. 86. (c) Pearson, O. H., and Eliel, L. P.: Personal communication to the 
authors. 
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with Addison’s disease and intensifies diabetes in patients with coincident Addison’s 
disease, but this action is temporary.* Lowell® was of the opinion that insulin 
resistance may occur on an immunologic basis and may be associated with the 
presence in the serum of a neutralizing antibody for crystalline insulin distinct from 
the skin-sensitizing allergic antibody. 

Administration of nitrogen mustard had, on two occasions, dramatically reduced 
the insulin requirement of the patient reported on here. On the first occasion the 
insulin dosage fell from 70 to 20 units per 24 hour period. The second time the 
difference was more pronounced ; the patient required 400 to 700 units of insulin 
daily before the administration of nitrogen mustard and only 40 to 60 units of 
regular insulin and 20 to 30 units of protamine zinc insulin afterward. Assuming 
an immunologic basis for this insulin resistance, it is possible that antibody forma- 
tion may have been suppressed by nitrogen mustard. Dammin and Bukantz * have 
reported that nitrogen mustard depresses antibody formation and decreases 
cutaneous hypersensitivity in horse serum-sensitized rabbits. 

There was no objective evidence of metastatic involvement of the pancreas in 
this patient, and, since neither his tumor nor the pulmonary metastases were 
demonstrably affected by the administration of the nitrogen mustard, we can 
eliminate destruction of metastatic disease in the pancreas by nitrogen mustard as 
a possible explanation of the change in insulin requirement. 

Several interesting questions are raised by the foregoing observations on the 
effect of nitrogen mustard on the insulin requirement of a patient in whom insulin- 
resistant diabetes developed as an apparent response to the administration of 
cortisone. Nitrogen mustard might have reversed the insulin-resistant diabetes by 
altering the immune response of the body, by its action on the enzyme systems 


concerned with carbohydrate metabolism or through a combination of effects cer- 
tainly not well understood. Our data do not warrant additional speculation but do 
suggest that the relationship between insulin-resistant diabetes and its modification 
by nitrogen mustard therapy merits further study. 


SUMMARY 


The case of a patient with mild diabetes in whom insulin resistance developed 
after the administration of 950 mg. of cortisone acetate is reported. This insulin 
resistance was probably reversed after the administration of 24.8 mg. of nitrogen 
mustard. The possible mechanisms of action are discussed. 


4. Sprague and others.2, Hench and others.3@ 

5. Lowell, F. C.: Immunologic Studies in Insulin Resistance: II. The Presence of a 
Neutralizing Factor in the Blood Exhibiting Some Characteristics of an Antibody, J. Clin. 
Investigation 23:233, 1944. 

6. Dammin, G. J., and Bukantz, S. C.: Modification of Biologic Response in Experimental 
Hypersensitivity, J. A. M. A. 189:358 (Feb. 5) 1949. 
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ANTIBIOTICS 


UMEROUS antibiotic agents are now under investigation. The 

substances widely used at present are penicillin, streptomycin, neo- 
mycin, terramycin, chloramphenicol (chloromycetin®), polymyxin (aero- 
sporin®) and bacitracin. Thus far, several newly discovered ones have not 
extended the range of antibacterial effect greatly. Bacillomycin, pro- 
digiosin + and fracidin * are antifungal but have had little or no clinical 
trial. No effective antiviral agents have been discovered. With the 
introduction of each new antibiotic agent discrimination must be made 
between its possible actual superior value and its commercial expediency. 
It is surprising that, up to now, no commercial interests have exploited 
the possibility of preparing a combination of antibiotics designed to cure 
all infectious diseases without the need for bothering with diagnoses. 
One could even propose a name for it—multimycetin. Perhaps one 
deterrent is the different routes of administration appropriate for the 
various antibiotics. Another reason may rest on a demonstration of 
antagonism ‘between penicillin and chloramphenicol, as measured by 
their influence on cultures of enterococci.* 

During the panel discussion on antibiotics at the April 1950 meet- 
ing of the American College of Physicians, several new points of view 
were presented. Because of the similarity in antibacterial behavior, it 
was suggested that streptomycin, in view of its toxicity, be abandoned 
in favor of aureomycin for treatment of all diseases in which the two 
are of value and that streptomycin be used only for therapy of tuber- 
culosis. The mortality rate in a series of patients with lobar pneumonia 
was between 3 and 4 per cent when aureomycin was given. Aureomycin 


From the Jefferson Medical College and Hospital. 

1. Lack, A.: Prodigiosin: I. Antibiotic Action on Coccidioides Immitis in 
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3. Jawetz, E.; Gunnison, J. B., and Coleman, V. R.: The Combined Action 
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had no effect on infection caused by the virus of influenza but did 
influence favorably any secondary pyogenic bacterial superinfection. 
Aureomycin given intravenously is effective in the treatment of peri- 
tonitis. Mention was made of the development of candida (Monilia) 
infection of the throat during therapy with chloramphenicol. Despite 
suggestions of synergism among various antibiotics, evidence thereof 
is inconclusive. 

Penicillin—-Few significant new facts have appeared concerning 
penicillin. About 62 tons were made in 1948.‘ Because of the greater 
liability of penicillin to cause sensitization when applied locally, the 
Council on Pharmacy and Chemistry of the American Medical Associa- 
tion has voted to omit from official recognition penicillin preparations 
marketed as liquids and ointments.’ There is no justification for 
administration of penicillin in the form of troches. 

The impression that penicillin remains in therapeutically effective 
amounts in the tissues longer than in the blood was confirmed by 
Flory in 1946. Ungar * caused sterile abscesses in animals with applica- 
tion of turpentine. After intramuscular injection, penicillin was 
detectable twice as long in the exudate as in the blood. Injection of 
penicillin every twelve hours instead of every three or four hours, there- 
fore, is justified. 

Previous observations on the effect of penicillin in increasing the 
length of individual Treponema pallidum organisms, resulting in incom- 
plete fission, are confirmed by Morton and Oskay.’ Many bacilli reveal 
similar changes and cocci show spherical swelling and imperfect fission. 

Aureomycin.—Seven patients under 4 years of age with meningitis 
caused by Hemophilus influenzae were successfully treated with aureo- 
mycin.£ To 2 aureomycin was given orally and to the rest orally and 
intravenously. None of the drug appeared in the spinal fluid, yet 
recovery ensued, giving further support to the view that intrathecal 
injection of therapeutic agents is unnecessary. Patients with meningitis 
caused by Pseudomonas aeruginosa (Bacillus pyocyaneus) and Aero- 


4. Aspirin, Antibiotic and Other Outputs, Pharm. Advance, October 1949, 
no. 183, p. 17. 

5. Report of the Council on Pharmacy and Chemistry, J. A. M. A. 142:339-340 
(Feb. 4) 1950. 

6. Ungar, J.: Penicillin in Tissue Exudates After Injection, Lancet 1:56-59 
(Jan. 14) 1950. 

7. Morton, H. E., and Oskay, J.: Electron Microscope Studies of Treponemes: 
II. Effect of Penicillin on Nichols Strain of Treponema Pallidum, Am. J. Syph., 
Gonor. & Ven. Dis. 34:34-39 (Jan.) 1950. 

8. Drake, M. E.; Bradley, J. E.; Imburg, J.; McCrumb, F. R., Jr., and Wood- 
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bacter aerogenes (Bacillus aerogenes) also were successfully treated.° 
Chandler and co-workers *° reported the success of aureomycin in the 
treatment of 6 infants with staphylococcic infections resistant to therapy 
with penicillin and sulfadiazine. Clinical improvement occurred within 
forty-eight hours, without surgical intervention in 5 of the children. 
Two patients with anthrax received aureomycin, with apparently satis- 
factory response in both.1' The response appeared a little faster than 
during therapy with penicillin, but bacilli were present for a longer 
time and exacerbation of the disease occurred twenty-four to forty-eight 
hours after the beginning of therapy. One wonders whether aureomycin 
actually had a beneficial effect. Aureomycin seemed to control lepto- 
spirosis in a patient in whom penicillin therapy had failed.'* Hughes ** 
reports the “cure” of 27 of 38 patients with amebiasis by the oral 
administration of aureomycin. Many of these patients previously had 
been treated unsuccessfully with carbarsone, diiodohydroxyquinoline 
(diodoquin®), iodochlorohydroxyquinoline (vioform®) and emetine 
hydrochloride. McVay and his co-workers ** described aureomycin to 
be effective in 36 of 37 patients in doses of 2 Gm. daily for a week. 
With doses of 4 Gm. a day, 24 patients with herpes zoster were bene- 
fited.*® Vesicles dried up and pain subsided within a day or two. 
Aureomycin was demonstrated to be an effective agent for removing 
bacteria from the intestinal tract in the preparation of patients for 
surgical procedures on the intestine.** Care must be taken in patients 
with duodenal ulcer; perforation has occurred. Aureomycin injected 
intravaginally successfully relieved symptoms in 42 nonpregnant and 
12 pregnant women with vaginitis due to Trichomonas vaginalis.'* 
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Aureomycin had no influence on the virus of herpes simplex either in 
vitro or in vivo,’* nor had it any more than a delaying effect on the 
appearance of symptoms of malaria in volunteers inoculated with a 
strain of Plasmodium vivax.’® Therapeutically, its action was too weak 
to be of practical value. Its value for the treatment of syphilis was 
demonstrated.*° Despite previous optimistic reports of the favorable 
effect of aureomycin in the treatment of infectious mononucleosis, a 
controlled study of 47 patients showed that it had no value.** Toxic 
effects were noted in 69 per cent of the patients treated. 

It is generally believed that aureomycin, in contrast to other anti- 
biotic agents, seldom causes bacteria to become resistant after exposure 
to small amounts. Gezon and Fazan,?* however, caused resistance to 
develop in twenty-three strains of groups A, B and C beta hemolytic 
streptococci by serial cultivation on medium containing aureomycin. 
Among group A cocci resistance was increased from twofold to tenfold. 
Greater resistance was induced in streptococci of groups B and C. One 
strain of streptococci of group A failed to become resistant after repeated 
exposure to aureomycin either in mice or in embryonated eggs. French 
investigators ** reported that aureomycin and chloramphenicol inhibited 
the proliferation of fibroblasts and epithelial cells in cultures of tissue. 
Both agents cause this retardation when present in amounts found in 
patients treated with the antibiotics. The inference is that these agents 


may interfere with healing and the repair of tissue in patients receiving 
prolonged treatment. 

Toxic Effects: Numerous unpleasant side effects to aureomycin and 
chloramphenicol are recorded. In one study ** gastrointestinal dis- 
turbances were commonest, as others had noted. Perforation of a 
peptic ulcer occurred. A vesiculopapular rash occurred in the mouth 
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and throat in 24 of 79 female patients. The lesions resembled those seen 
in persons with deficiency of riboflavin, including hairy tongue such as 
occurs during oral therapy with penicillin. Vaginitis and vulval and 
anal irritation aiso occurred. Presumably, aureomycin, by eliminating 
certain bacteria from the intestine, causes a deficiency of vitamins. 
Furthermore, the reduction in the number of bacteria seems to allow 
various yeasts or fungi to overgrow. Fleeting urticaria and urinary 
frequency were noted in a few patients during therapy. 

Chloramphenicol—Chloramphenicol is effective in the treatment of 
whooping cough.”* Fever, when present, disappeared during the second 
day of therapy and the paroxysms of cough were lessened by the third 
day, disappearing within three to six days. Tularemia in man can be 
controlled satisfactorily with streptomycin, aureomycin or chloram- 
phenicol therapy.** The recommended dosage of chloramphenicol is 
3 Gm. initially, followed by 0.5 Gm. every four hours for five to seven 
days. To prevent relapse, additional treatment may be given for 
three days after an interval of two days. Beneficial effects are reported 
in 32 patients treated for syphilis.2" In contrast to the effect of therapy 
with penicillin, which initiates healing at the periphery of lesions, treat- 
ment with chloramphenicol causes healing to begin at the base. Severe 
neutropenia occurred in 3 patients while being treated with 
chloramphenicol.”* 

Terramycin.—This agent is one of the newest antibiotics, about 
which not enough is known as yet for evaluation. Its range of effec- 
tiveness is about the same as that of aureomycin * and, like aureo- 
mycin, it may cause severe gastrointestinal distress.*° At the May 1950 
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meeting of the Association of the American Physicians, Kneeland 
reported the beneficial effect of terramycin in the treatment of lobar 
pneumonia. Good results also were reported in the management of 
viral pneumonia but the evidence is not so convincing. The substance 
can be given orally or parenterally. At present, its main virtue is said 
to be its low toxicity. Unfortunately, like all other antibiotics, terramy- 
cin in the dosage tested had no effect on certain Salmonella, Ps. aeru- 
ginosa or Proteus vulgaris infections. 

Miscellaneous.—Diplomycin, as used in Denmark, has an anti- 
bacterial action against germs which have become resistant to other 
antibiotics.** An unpublished report gives promise of a new antibiotic 
called mycomycin, said to be effective against the tubercle bacillus. 

Adrenal Steroids——The profound effects of cortisone and pituitary 
adrenocorticotropic hormone (ACTH) on a variety of diseases natur- 
ally led to studies of their action on immune processes. Opsahl ** 
demonstrated the ability of adrenal steroids to inhibit the spreading 
effect of hyaluronidase injected into the skin. A similar effect was noted 
by Shuman and Finestone ** on injection of epinephrine to stimulate the 
pituitary-adrenal system. Excessive amounts of cortisone given to 
mice may cause exhaustion of the protective mechanism against ii./cc- 
tion.** In regard to the Shwartzman phenomenon, ACTH failed to 
influence the state of reactivity to the preparatory injection but pre- 
vented the hemorrhagic necrosis in the skin which follows the provoc- 
ative injection.*® According to Myrick,** ACTH and cortisone did not 
interfere with the production of antibodies to Pneumococcus type II. 
Whereas the globulin fraction of the serum showed no consistent changes 
in control persons, it diminished in similarly vaccinated patients who 
received ACTH. 

The effect of ACTH or cortisone on pneumonia, tuberculosis, rheu- 
matic fever and poliomyelitis is discussed later in appropriate sections. 
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INFECTIONS OF THE RESPIRATORY TRACT 


Colds.—A critique of the deplorable advertising campaign to popular- 
ize the use of antihistaminic agents for the treatment or prevention of 
colds appeared editorially.** The financial success of the scramble to 
capitalize on the propaganda is indicated by an estimated immense sales 
return of about $100,000,000 this year. The council on Pharmacy and 
Chemistry of the American Medical Association points out defects in 
studies designed to show the value of antihistaminic agents. The data 
in Brewster’s papers, for example, are open to question on a statistical 
basis. It is not certain how many of the subjects included in the studies 
actually had “colds,” nor was the role histamine itself plays in the 
disease determined. 

Four published controlled studies on the subject should dispose of 
the matter at once.** In all four, the use of antihistaminic agents gave 
no evidence of either preventing or curing colds. In three tested 
groups ** about as many patients reported relief from symptoms whether 
they received an antihistaminic agent or a placebo. Feller and his 
co-workers *** induced colds in volunteers by inoculation with infected 
secretions. Administration of antihistaminic agents gave no prophy- 
lactic or therapeutic result. Even in patients with an allergic back- 
ground, there was no beneficial effect. 

Basing their opinion on the assumption that persons who have fre- 


quent colds are allergic, especially to the hypothetic protein of the cold 
virus, Fox and Livingston *° attempted to make a vaccine from nasal 
washings and from globulin fractions of the blood in which immune 
bodies against colds supposedly are found. Since the supply of human 
globulin is scarce, they sought a more ample source and selected hog 
pseudoglobulin. The hog was chosen because this animal, they write, 
is especially free from infections of the respiratory tract. If it is, one 


37. Antihistaminics for Colds, editoriai, J. A. M. A. 142:570 (Feb. 25) 1950. 
Status Report on Antihistaminic Agents in the Prophylaxis and Treatment of the 
Common Cold, Report of the Council on Pharmacy and Chemistry, ibid. 142:566- 
569 (Feb. 25) 1950. 

38. (a) Hoagland, R. J.; Dietz, E. N.; Myers, P. W., and Cosand, H. C.: 
Antihistaminic Drugs for Colds: Evaluation Based on a Control Study, J. A. M. A. 
143:157-160 (May 13) 1950. (b) Shaw, C. R., and Wightman, H. B.: A Study 
on the Treatment of the Common Cold with an Antihistaminic Drug, New York 
State J. Med. 50:1109-1111 (May 1) 1950. (c) Feller, A. E., and others: The 
Failure of Antihistaminic Drugs to Prevent or Cure the Common Cold and 
Undifferentiated Respiratory Diseases, New England J. Med. 242:737-744 
(May 11) 1950. (d) Cowan, D. W., and Diehl, H. S.: Antihistaminic Agents 
and Ascorbic Acid in the Early Treatment of the Common Cold, J. A.M. A. 
143:421-424 (June 3) 1950. 

39. Footnote 38a, b and d. 

40. Fox, N., and Livingston, G. S.: Virus Vaccine Immunization Against the 
Common Cold, Arch. Otolaryng. 50:406-416 (Oct.) 1949. 





REIMANN—INFECTIOUS DISEASES 135 


wonders how immune bodies could develop in an animal naturally 
resistant to infection. Small doses of hog pseudoglobulin, “fortified” 
by the addition of material collected from the nose of persons with a 
cold or with “cultures” of virus from chick embryo preparations, were 
then injected, presumably subcutaneously. All other investigators 
have had great difficulty or no success at all in cultivating the virus. 
With the use of various combinations of “vaccine,” 15 to 62 per cent 
of persons were said to have been successfully immunized for six 
months. The paper is unconvincing, to say the least. 

Along similar lines, immunization by the oral route against secondary 
infections said to occur commonly with colds was stated to have been 
successful in evoking antibodies against hemolytic streptococci, Kleb- 
siella pneumoniae and pneumococci in 116 adults.*t In the first place, 
secondary infections with these bacteria are uncommon in colds; second, 
no one has as yet produced effective vaccines against the bacteria men- 
tioned, even with parenteral injection of antigens, to say nothing of 
the oral route. 

Influenza.—Two unusual opportunities were seized to study out- 
breaks of influenza in remote places, one in the South Pacific,*? the 
other in the Canadian Northwest.** The epidemic of irfluenza A in one 
of the Gilbert Island group in the South Pacific occurred in 1948. It 
was thought to have been introduced by a group of imported Chinese 
laborers, for ten days after their arrival the first case appeared in a 
native. The incidence of infection among different racial groups varied 
greatly. The clinical incidence was almost 100 per cent among native 
islanders and among white persons it was 15 per cent; no clinical attacks 
were seen among the Chinese. It is probable that the white persons and 
the Chinese were more resistant to infection, yet serologic studies showed 
that there was a high incidence of subclinical infection among them. 

An outbreak of influenza among primitive Eskimos in Canada 
developed in April 1949 and resembled in its severity the pandemic form 
of 1918-1919. Of the resident white population only 3 of 50 had head- 
ache or sore throat. It was assumed that the white men were more 
resistant by virtue of previous exposure to influenza and previous clinical 
or subclinical infections. The attack rate among the natives, as in the 
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epidemic described before, was 100 per cent. The death rate among 
untreated patients was 20 per cent. Necropsy in 3 instances revealed 
acute exudative and hemorrhagic tracheobronchitis and fulminating 
pneumonia, with early abscess formation. Like the pneumonias of 
1918-1919 staphylococci or hemolytic streptococci may have been the 
cause, but bacteriologic studies were not reported. Evidently, in cer- 
tain circumstances, influenza and its accompanying bacterial pneumonia 
can be as fatal when untreated as it was in the pandemic. Influenza virus 
typical of type A strain was recovered, but at the same time a slightly 
different virus called “A-prime” was isolated from patients in the large 
cities of Canada. Penicillin and sulfadiazine seemed to have great value 
in treatment of the pneumonic patients. 

In a military group Phelps and Voorhees ** observed the kind of 
epidemic which has been characteristic of influenza since 1919. There 
were no fatalities. Vaccination of unaffected personnel failed to control 
the spread of the disease because of antigenic unspecificity of the vac- 
cine. Vaccination itself caused illness of 55 of 13,000 vaccinated men 
and 3 were seriously sick. 

Although many studies have demonstrated the brief immunity that 
follows an attack of influenza, in only a few was it possible to establish 
the serologic similarity of the strain responsible for reinfection. In 
other words, reinfection may have been caused by a heterologus strain 
against which no immunity was afforded by a prior attack. Oppor- 
tunity to clarify the problem arose in a school where an outbreak of 
influenza occurred in 1947 in spite of vaccination of most of the student 
body.** A strain of virus of the same type but serologically different 
from the strain used for vaccine was the cause. Two years later another 
outbreak occurred. By this time most of the resident students were new 
and had not been present two years before. Nevertheless, a higher 
percentage among students who had been present and had been sick 
in 1947 was attacked than among those not sick or not in the school in 
1947. The same strain of virus, “A-prime,” caused both epidemics. 
Obviously, the 1947 epidemic left no immunity. 

In attempts to discover where the virus of influenza resides in inter- 
epidemic periods, McKee and Hale ** tested the oropharyngeal washings 
of 50 persons. The virus was not present. Another method was tried by 
obtaining 100 specimens of tracheal tissue at necropsy. Virus of type A 
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was isolated only once, and in this case the patient may have had 
influenza, may have recovered from it or may have been a carrier. At 
any rate, virus was absent in 149 other instances. The secret of the 
interim residence of the virus was not disclosed. 

According to Harford and Hara,** the edema of the lungs which 
occurs in mice infected with the virus of influenza provides favorable 
medium for the growth of pneumococci and is the chief factor in the 
causation of bacterial pneumonia during influenza. Other circumstances, 
no doubt, also play a role. Sputum contains several factors which 
influence influenza virus; one is heat labile, inhibits viral hemag- 
glutination and reduces infectivity of the virus; one is heat stable and 
inhibits hemagglutination, and the third factor actually enhances the 
infectivity of the virus in mice.** Apparently the presence of these 
factors in various combinations may determine either resistance or 
susceptibility to infection with the virus. 

Current and older knowledge of influenza is dealt with from a 
perspective point of view by Andrewes.*® The advisory committee to 
the World Health Organization decided to continue the Influenza Infor- 
mation Center for another year. A list of nine participating laboratories, 
and the addresses to which it is requested that material for diagnosis 
be sent, is published.*° 

Eighteen patients with influenza A were selected for therapy with 
aureomycin because of the severity of the disease.** Most of them had 
evidence of pulmonary involvement either by physical signs or roent- 
genographically. Therapy caused improvement of the clinical condition 
which was “quite striking.” It was previously. shown by others that 
aureomycin had no effect on influenza virus. Aureomycin administration 
probably controlled unrecognized bacterial superinfections. Aureomycin 
given to 10 other patients with nasopharyngeal disease (nasopharyngitis ; 
exudative tonsillitis; acute respiratory disease), but without evidence 
of influenza virus as an etiologic agent and without pulmonary involve- 
ment, caused the elevated temperature to decline and improvement to 
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occur in all. It was suggested that aureomycin was responsible in some 
measure for these beneficial effects. There were no control studies. 

In a heterogeneous group of 13 patients with unclassified pneu- 
monias 5 had lobar pneumonia, but no pneumococci or other pathogens 
could be isolated. Aureomycin therapy caused prompt improvement. 

Bawell and his co-workers °* demonstrated antihemagglutinin against 
Newcastle virus in almost 5 per cent of patients with influenzal or viral 
pneumonia in 1946-1947 and in 32 per cent of patients who had infec- 
tion of the respiratory tract in the next year. They believed they culti- 
vated the virus from the lung of one patient who was operated on for 
chronic atelectasis after an attack of viral pneumonia. The interpretation 
of the results of the tests is uncertain. Antibodies against the virus may 
have developed from exposure to the virus or from nonspecific influences, 
as shown by Howitt in studies on Coxsackie disease.** A similar positive 
serologic reaction to Newcastle virus is well known in mumps.** A 
diagnosis of Newcastle disease in man on the basis of reactions to 
serologic tests requires confirmation by isolation of the virus. Newcastle 
virus causes encephalitis, choroiditis, meningitis and myelitis when 
inoculated into monkeys.** 

Viral Pneumonia.—Few contributions to the knowledge of this sub- 
ject were made. A local epidemic affecting all members of a family, 
including a physician and 2 nurses, was described.** Pneumonia was 
present in all but 2, and cold agglutination was demonstrated in only 4. 
The incubation period seemed to be fourteen to nineteen days. In 
Radke’s study among soldiers there was no correlation between the 
incidence of viral pneumonia and an epidemic of mild respiratory dis- 
ease.** Viral pneumonia occurred endemically over a six month period, 
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but frequent epidemics were noted. The incubation period was esti- 
mated to be eight to ten days. Pneumonia occurred as often in recruits 
as in seasoned troops. 

Frugoni, Magrassi and Giunche ® cover the field of viral and 
rickettsial pneumonias in a monograph of 364 pages. They review the 
literature and present their own views. They believe viral pneumonia 
to be interstitial in nature only when viremia is present, as occurs in 
measles, chickenpox, vaccinia, severe viral pneumonia and _ rickettsial 
disease. To this extent their view supports my own that sporadic 
viral pneumonia of unknown origin is a systemic disease with inci- 
dental pulmonary involvement. In contrast, pneumonia caused by the 
viruses of influenza and the common cold is primarily an infection of 
the respiratory tract, and the epithelial lining is chiefly affected without 
interstitial changes. A new entity is proposed called eosinophilic- 
monocytic fever, from which they obtained a virus. The virus when 
injected into guinea pigs caused eosinophilic-monocytic pneumonia. 
A virus was also obtained from viral pneumonia by inoculation of chick 
embryos. 

In performing several tests routinely on blood from 131 patients 
whose disease was diagnosed as viral pneumonia, Milzer reported posi- 
tive results for Q fever in 1, for lymphocytic choriomeningitis in 2, for 
psittacosis in 2 and for influenza A and B in 10.%° Agglutinin for 
Streptococcus MG was present in only 7 and cold agglutination in 38 
(28.5 per cent). The results emphasize the importance of serologic 
tests as an aid in the etiologic diagnosis of conditions clinically similar 
to viral pneumonia. Exact diagnosis is important when specific anti- 
biotic therapy is to be used and for epidemiologic reasons. 

In a series of 40 patients with viral pneumonia, Collins and his 
co-workers * tested the therapeutic effect of aureomycin. None was 
added for control observations. Although aureomycin treatment appar- 
ently gave prompt benefit in each patient, the authors write “evidence 
for the beneficial effect . . ., if not entirely conclusive, is neverthe- 
less quite convincing.” An element of uncertainty seems to be present. 
To support the clinical evidence of success in treating viral pneumonia 
with aureomycin, studies were made with the cotton rat virus, which 
Eaton believes to be etiologically related to the disease.** Aureomycin 
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injected intraperitoneally within twenty-four hours of intranasal infec- 
tion of cotton rats almost completely inhibited the development of pul- 
monary consolidation. When treatment was delayed larger doses were 
needed. Chloramphenicol had only slight and irregular therapeutic 
effect. 

In Wesselhoeft’s ** experience aureomycin therapy gave benefit in 
some, but not all, patients with viral pneumonia, even when cold agglu- 
tination was demonstrated. In the experience of Harvey, Mirick and 
Schaub,** the clinical course of 6 treated patients was no different from 
that of 9 untreated ones. 

A patient with severe viral pneumonia was treated with ACTH on 
the sixth day of disease.** The elevated temperature fell and a sense of 
well-being appeared six hours after the first dose, and in twenty-four 
hours the temperature, which had been 102 F., was normal. Therapy 
was continued for eleven days, but afterward the temperature rose again 
and was not influenced by several days of treatment with aureomycin. 
Evidently ACTH brought about a temporary remission but had no 
effect on the pulmonary lesion. In discussing this report, Taylor adds 
a description of a patient who displayed viral pneumonia while receiv- 
ing therapy with ACTH. There was no response to “any of the anti- 
biotics.” After a week ACTH was given in doses of 100 mg. a day 
and recovery occurred. 

Pneumonia.—The fall in the mortality rate of pneumococcic pneu- 
monia from about 30 per cent to between 5 and 10 per cent brought 
about by use of sulfadiazine and penicillin does not necessarily indicate 
a corresponding drop in the incidence of the disease. Fewer patients 
with lobar pneumonia now come to certain private hospitals, since many 
are successfully treated at home, but the admission rate in large city 
hospitals appears to be unchanged. More instances of the disease are 
clinically atypical and difficulty is encountered in “typing” the causative 
pneumococci in many cases. Specific therapy prior to admission to the 
hospital or insufficient treatment modifies the clinical course, eliminates 
pneumococci from the sputum and blood and causes confusion in diag- 
nosis.*° Lobar pneumonia has increased in the Transvaal mining area 
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in South Africa because of the continual importation of fresh, non- 
immune laborers from tropical regions.*’ 

In the experience of Cincinnati clinicians,** the number of cases of 
pneumococcic pneumonia decreased from 387 in 1936-1937 to 122 in 
1948-1949, The type I pneumococcus was most frequently found in 
most years, but in certain years pneumococci of types VII, III and II 
predominated. The mortality rate by year between 1936 and 1939 
was 37, 32 and 28 per cent, respectively. After sulfonamide therapy 
came into use in 1939, the mortality rate in most years fell to between 13 
and 15 per cent. After 1947, when penicillin was used exclusively, 
the mortality rate dropped to 9.7 and 5.7 per cent. Throughout the 
years included in the study, bacteremia was present in 13 to 49 per cent 
of patients. Purulent complications occurred in 13 per cent of patients 
in 1937-1938 and in 5 to 11 per cent in other years. Although penicillin 
therapy reduced the mortality rate, the incidence of bacteremia and 
purulent complications, which are present before therapy is started, is 
unchanged. 

Anderson * writes “pneumococci have lost little of their power of 
invasiveness in recent years, so that . . . chemotherapy must take a 
large share of the credit for the great lessening in mortality in the middle 
age periods.” High mortality continues in infants and suggests that 
in first year of life pneumonia is not so much a primary infection as 
an indication of impoverished resistance on the pait of the host. Ander- 
son believes the present low mortality rate in young adults to be at 
an irreducible minimum. The mortality rate is unlikely to be improved 
further by antipneumococcic agents but it may be lessened by increas- 
ing the host’s resistance to infection. 

It would seem then that the incidence of lobar pneumonia itself 
is quite stable, varying little from year to year. The character of pneu- 
monia in general changes from time to time with the ebb and flow of 
epidemic forms of the disease. Viral pneumonia caused a dispropor- 
tionate number of cases between 1941 and 1943, but since then it has 
been encountered but seldom. 

Finland’s group * used aureomycin for treatment in 33 persons with 
pneumococcal pneumonia. In conformity with previous observations, 
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aureomycin administered orally or intravenously gave results as good 
as those from penicillin. It may be used in patients who are sensitive 
to penicillin. Furthermore, since aureomycin therapy results in improve- 
ment in pneumonias caused by staphylococci, K. pneumoniae and other 
bacteria, in psittacosis and in Q fever, as well as in many cases of viral 
pneumonia, it may be the drug of choice when facilities are not avail- 
able for making prompt etiologic diagnosis.” 

A patient with lobar pneumonia caused by pneumococci of type 
VIII was treated with ACTH about ten hours after the onset.** Within 
twelve hours of the first dose the crisis occurred, but the sputum still 
contained many type VIII pneumococci. The patient felt well, but 
bacteremi2 was discovered twenty-four hours after the temperature 
became normal. Apparently the symptoms were abolished but the infec- 
tion persisted for a time. 

Study was made to determine the cause of delayed resolution in 
patients with pneumonia otherwise adequately treated.** Of 198 patients, 
delayed resolution was observed in 52 (26 per cent) thirty days after 
the original illness. Impaired bronchial drainage caused by tumor, 
foreign body, aneurysm, bronchiectasis, trauma and so on was the cause 
in most cases. K. pneumoniae, hemolytic streptococci and staphylo- 
cocci resulted in prolonged pneumonias. Intrinsic complications, such 
as pleural effusion, empyema, atelectasis and abscess, accounted for the 
rest. 

Pulmonary Adenomatosis——Uncertainty prevails in regard to the 
nature of pulmonary adenomatosis. Bubis and Erwin report 2 cases 
of their own and collected reports of 21 cases since 1907. The disease 
is a rare one characterized by a chronic, progressive, supposedly irre- 
versible change in the alveolar walls. Roentgenographically, there are 
diffuse conglomerate pneumonic infiltrations which change but little 
for years. Microscopically, the alveolar lining by hyperplasia and 
metaplasia becomes a benign mucus-producing columnar epithelium. 
The disease has been likened to jagziekte, or sheep pneumonia, and has 
been thought to be the result of abnormal development, or even to be 
of neoplastic origin. Diagnosis in 1 patient was made by the observation 
of peculiar cells in the bronchial secretion."* 
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DeNardi, Van Ordstrand and Carmody * report on 10 patients with 
chronic pulmonary granulomatosis. Four of the 10 had been exposed 
to beryllium in a factory, whereas 4 others had merely lived near 2 
beryllium plant. Two died and necropsy showed chronic granulomatous 
changes. It is assumed but not proved that beryllium was the cause of 
the granulomatosis in all the patients. 


DISEASES CAUSED BY BACILLI 


Brucellosis—Two papers were published on the therapy of chronic 
brucellosis with antibiotics.** In one 67 cases studied within a year 
or so and in the other 135 cases were reported. One marvels at the 
number of patients with chronic brucellosis gathered by these investi- 
gators, when in my own service, for example, the disease is rarely seen, 
even though it is kept in mind constantly. If the criteria for diagnosis are 
those given in 3 reports of cases in one paper, it is unlikely that many or 
most of the 67 patients actually had chronic brucellosis. The agglutination 
reaction was reported as positive in only 10 patients. In one patient 
diagnosis was based on an agglutinin titer of 100 and in 2 others on the 
skin reaction to brucellar antigen. A titer of 1 to 100 is too low to be 
diagnostically significant and the reaction to the skin test is so unreliable 
that Spink, for one, has ceased to apply it. No diagnostic details or 
criteria are given in Harris’ paper. Years ago Evans suggested that 
many patients regarded as being psychoneurotic actually had chronic 
bru “‘Wasis. It is possible that now in certain instances the mistake 
occ. » :0 often in the opposite direction. 

{n another surprising communication, an author, influenced by 
Harris’ work, observed clinical improvement or even disappearance of 
symptoms in patients with brucellosis after the application of the skin 
test.77 The results stated are reminiscent of a report from Texas 
several years ago of patients with lobar pneumonia who were said to have 
been cured by exposure to roentgen rays used in making a routine 
thoracic roentgenogram. 

Eisele and McCullough ** have an attitude similar to mine regarding 
the carelessness with which many diagnoses are made. According to 
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these authors, sulfadiazine, streptomycin, aureomycin and chloram- 
phenicol are all inefficient in therapy. They continue to use a com- 
bination of dihydrostreptomycin and sulfadiazine and in one case have 
added even aureomycin. 

Debono, in Malta, treated 24 patients, 20 of whom were bacteremic, 
with aureomycin.” The immediate response was excellent in all the 
patients except one in whom the dosage had to be increased. It is still 
too early to state whether aureomycin can eradicate the infection com- 
pletely. These results are of especial significance, both because the diag- 
nosis was certain and because the severe form of disease caused by 
Brucella melitensis occurs in Malta. 

A commission, directed by Spink, reported on the control of brucel- 
losis in animals.*® Five fundamental steps are needed to root out the 
disease—diagnosis, eradication of the infectious agent, elimination of 
the susceptible host by immunization, isolation of infected animals and 
the use of therapeutic measures. At present the cost of treating animals 
with aureomycin is too great. 

Brucellar agglutinins occasionally are detected in persons who pre- 
sumably never had brucellosis or obvious “xposure to infection. To see 
whether the ingestion of live or dead Brucella in unpasteurized or pas- 
teurized milk may evoke agglutinins, McCullough and his co-workers fed 
large doses of killed brucella to a group of persons. No significant 
agglutination titers or dermal sensitivity developed.** 

Spink’s group tested the value of the agglutination test in differenti- 
ating chronic active brucellosis from postinfectious neurasthenia.** Of 
48 patients studied, 13 recovered in six months, 24 in one year and 32 
after two years. Eight had not recovered in two to five years. The dis- 
ease was considered “active” when fever, bacteremia and incapacitating 
symptoms were present in various combinations. In these, the agglu- 
tinin titer was almost always at least 1 to 160, diminishing or disap- 
pearing on recovery. In 9 patients who recovered after an illness of 
twelve months, symptoms persisted for eighteen months or more and the 
titers declined to low levels. 
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Typhoid.—There is general agreement about the value of chloram- 
phenicol in the treatment of typhoid. No longer is it necessary to deal 
with a serious disease lasting weeks or months. Chloramphenicol ther- 
apy, as a rule, shortens the duration to several days. Woodward, 
Smadel and Ley report the results of treatment in 22 patients.** The 
average duration of fever after treatment was about three days. Two 
patients had intestinal hemorrhage, 1 had intestinal perforation and 
4 had relapses. Relapse occurred less often after the dosage was 
increased. The dosage was 3 to 4 Gm. orally initially, followed by 2 to 
3 Gm. daily in divided doses during the febrile period; for five days 
thereafter the drug was given in amounts of 0.25 Gm. every four to 
six hours. An average total amount of 23 Gm. was given over an 
average period of nine days. Four carriers treated for two weeks with 
chloramphenicol were not freed of Salmonella typhosa. Aureomycin 
given to 4 patients and polymyxin given to 5 caused no significant thera- 
peutic effects. 

Similar results were obtained by Knight and his co-workers.** 
Polymyxin B treatment was ineffective, and aureomycin given to 34 
patients caused rapid recovery in only 4. The duration in patients 
treated before the twelith day of disease was shortened, but the results 
were not uniform. Recovery occurred in seventy-two hours in all 
13 who 1eceived chioramphenicol. No complications were noted. In 
attempts to study the virulence of strains of S. typhosa, Batson and his 
associates noted little consistency in the results of three tests commonly 
employed for this purpose.*® Of the three methods, intracerebral inocu- 
lation, intraperitoneal inoculation in salt solution or intraperitoneal 
inoculation in mucin suspension, the last was most reliable. Virulence 
was not related to the presence or absence of the Vi antigen. 

In further studies, these investigators were unable to detect any 
relationship of virulence of S. typhosa to its immunogenic ability.** 
Virulence, they emphasize, rather than being an intrinsic characteristic 
of an organism, is a manifestation of many factors, including the bac- 
terium, the host and other unknown possibilities. In the selection of 
bacteria for the preparation of vaccines, virulence is not essential in 
all instances. 
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A Danish physician reports numerous instances of optic neuritis, 
neuroretinitis, optic atrophy, temporary color blindness and paresis of the 
external ocular muscles in persons shortly after vaccination with typhoid 
bacilli.8* The incidence is low. The cause is unknown but the mani- 
festations may be related to the activation and invasion of a latent virus, 
or to hypersensitivity to the vaccine. 

Food Poisoning.—Three epidemics of food poisoning occurred in a 
prison and affected about 1,600 inmates in all.** The pattern of the epi- 
demics was remarkably similar and outbreaks occurred at the same time 
of day and on the same day of the week. Although search was made as 
usual for a bacterial cause, none was found. Further tests revealed the 
possibility that commercial caustic soda (sodium hydroxide) may have 
been added maliciously to the food. It is a little difficult to understand 
how enteritis could occur without clinical evidence of irritation of the 
upper part of the gastrointestinal tract as well, if an escharotic were 
the cause. The experience shows how difficult it may be to detect the 
origin of outbreaks of food poisoning. Viral dysentery also is often 
suspected, but its epidemiologic behavior spread over days or weeks aids 
in differentiation. 

Strong suspicion is cast on the cockroach as a conveyer of Salmonella 
to contaminate food.** Salmonella fed to roaches survived from two to 
three weeks in the insect and for many months in fecal pellets. These 


pellets resemble those passed by mice and may be mistaken for them. 

There seems to be no end to new types of salmonellas. One hun- 
dred and sixty strains or “types” are recognized. Eleven new ones 
isolated in a single county in Texas are reported in a series of papers.*® 
They are named both by geographic terms and by their antigenic 
formulas. 


Diphtheria.—According to Cohen and his co-workers, the reaction 
to the Schick test, when positive, is not always a reliable indication of 
susceptibility to diphtheria.”” Certain persons in whom the reaction is 
positive may possess a high titer of circulating antitoxin. If such 
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persons are given an unnecessary series of immunizing injections, severe 
systemic reactions may occur. To avoid errors of this type, the Schick 
test should be made with two controls, one of toxoid and one of diph- 
theria protein and the present heated toxin control should be abandoned. 
As an alternate measure, purified toxin solution which needs no control 
may be used. The present Schick test is of value when the reaction is 
negative. 

Tularemia.—A technician accidentally aspirated Pasteurella tular- 
ensis into his mouth and tularemic tonsillitis developed two days later. 
Streptomycin therapy was curative. Tularemia was unknown in France 
until 1946.°* Since then, 33 cases have been reported. Although 
the disease in all probability has long been present but unrecognized 
in France, the recent importation of infected rodents or their pelts 
from certain countries was held responsible. An unnecessary law 
was passed to prohibit such imports. Tularemia is present in neighbor- 
ing Belgium.°** 

Plague.—Pollitzer disctisses the current trends in the control of 
plague.** Sulfadiazine is effective in therapy, but he still feels that 
antiplague serum is of antitoxic value in severe cases. In view of the 
demonstrated value of streptomyc‘ii, une wonders whether both serum 
and sulfadiazine will not be supplanted entirely. Sulfadiazine given 
to persons in contact with patients having pneumonic plague appar- 
ently serves as a prophylactic. A dusage ot 3 Gm. daily for three to 
seven days was used. If this form of prevention proves to be success- 
ful, it will be no longer necessary to enforce certain undesirable 
quarantine restrictions. In an outbreak in Rangoon, Burma, in 1946, 
persons in intimate contact with patients having pneumonic plague 
escaped infection, even though no preventive measures were used. 
Nevertheless, sulfadiazine should be given in preference to plague 
vaccine. Sulfonamide prophylaxis need seldom be used for bubonic 
plague, since the danger of contagion is much less than when the lungs 
are involved. Pollitzer cites the work of others in regard to the 
effectiveness of streptomycin in controlling both bubonic and pneumonic 
plague. In Sokhey and Wagle’s series of 118 patients treated with 


streptomycin, only 4 died. 
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An epizootic of plague was discovered among cottontail rabbits 
in New Mexico in January 1950.% Heretofore, rabbits were not 
believed to be subject to the disease in epizootic form. A hunter who 
shot and cleaned rabbits contracted plague and was cured with strep- 
tomycin and sulfadiazine therapy. 

Tuberculosis—A third annual report was made by a committee 
on the effect of therapy with streptomycin on tuberculosis. Obser- 
vations were made on approximately 7,000 patients and were directed 
toward testing methods of dosage and duration of treatment to deter- 
mine regimens which provide a maximum of benefit and a minimum 
of harmful side effects. The relapse rate in pulmonary tuberculosis 
after streptomycin therapy was about 35 per cent twelve months after 
treatment and the mortality rate 21 per cent of 416 patients. Even 
in tuberculosis of the intestine and cutaneous sinuses, which ordinarily 
responds well to treatment, the rate of relapse was between 5 and 10 
per cent. Obviously, streptomycin treatment must be combined with 
other forms of therapy. The drug must never be given to ambulatory 
patients. 

Experiments on the efficacy of dosage reduced from 2 to 0.5 Gm. per 
day indeed have reduced the incidence of toxicity, but the proportion 
of patients whose conditions were improved also was less and the 
number of relapses greater. Diminished dosage itself had no different 
effect on the development of streptomycin resistance of the bacilli. 
Development of resistance depended on the duration of treatment. 
The frequency of injection of streptomycin was reduced from six times 
a day to twice and to once a day with no loss in effectiveness. Appar- 
ently the “best” regimen of therapy is not determined. One gram a 
day given for forty-two to sixty days seems to be satisfactory at present. 

So far as extrapulmonary tuberculosis is concerned, especially 
tuberculosis of the mucous membrane of the respiratory and alimentary 
tract, draining sinuses and peritonitis, the results are just as good with 
a dosage of 1 or 0.5 Gm. as with a dosage of 2 Gm. Among the first 
100 patients treated for miliary and meningeal tuberculosis, only 21 
survivors remained after two or three years. In 55 per cent of the 
survivors of meningitis there were residual disorders of the central 
nervous system. In those with miliary tuberculosis the survival rate 
was 50 per cent; when meningitis also occurred it was 0. The survival 
rate from meningitis alone was 15 per cent. 
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Surgical operations after streptomycin therapy now are performed 
on patients in whom greater risks are involved than before, but sur- 
prisingly streptomycin therapy seems to cause a greater number of 
postoperative complications. Dihydrostreptomycin is almost as toxic 
as streptomycin. Neomycin is too toxic and aureomycin holds no 
promise. 

Study of the effect of thiosemicarbazones is in progress. In one 
study paraaminosalicylic acid (PASA) caused improvement in 8 per 
cent of 56 patients, in contrast with 41 per cent of 132 patients treated 
with streptomycin. Combined use of the two drugs may be successful 
in reducing the development of streptomycin resistance of the bacilli. 
With combined therapy bacterial resistance occurred after one hundred 
and twenty days in 30 per cent of patients and with streptomycin alone 
in 80 per cent. PASA may cause skin eruptions and gastrointestinal 
disturbance; tubercle bacilli may become resistant to it as well. 

Bunn’s follow-up study on patients with meningeal tuberculosis 
treated with streptomycin gives disappointing results.°° Two years 
after the end of treatment only 21 of 100 treated patients were alive. 
Yet even this is an advance in a disease otherwise nearly always fatal. 
Since the usual causes of death in treated persons were encephalitis 
or obstructive hydrocephalus, antibacterial therapy alone will never 
suffice. Adjuvants like fibrinolysin, anticoagulants and other chemo- 
therapeutic agents seem to be needed. When meningitis alone was 
present, the mortality rate was 80 per cent; it was 90 per cent in com- 
bined meningeal and miliary tuberculosis. In another series of 18 
patients, 13 survived nine to twenty-seven months after the initial 
diagnosis was made.** All are mentally normal but 4 have neurologic 
residuals. Treatment with streptomycin followed by thiazolsulfone 
(promizole®) was given. 

Little knowledge of the usefulness of streptomycin in the therapy 
of active tuberculosis of the bone was available until Smith and Yu” 
reported the antibiotic to be strikingly beneficial when given in com- 
bination with surgical procedures. Tuberculous abscesses and sinuses, 
osseous in origin, healed promptly during combined therapy. However, 
the authors regard the effect of streptomycin as temporary, and only 
further observation will reveal the ultimate value of the substance. 
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Twenty-six patients with tuberculous peritonitis were treated with 
streptomycin.*® Those who received 1 Gm. daily responded as well as 
those given larger doses. Treatment was continued for forty-two to 
one hundred and twenty days. All but one patient with coexistent 
pulmonary tuberculosis responded favorably. Relapse occurred in 4, 
with death in 1. Although tuberculosis of the peritoneum responds 
to streptomycin therapy as well or better than coexistent lesions else- 
where, new lesions developed locally and extraperitoneally as well. 

Treatment with Thiosemicarbazones: A compound called TbI/698 
(4-acetylaminobenzaldehyde thiosemicarbazone) is effective against 
tubercle bacilli in culture mediums and in the animal body in a manner 
similar to that of paraaminosalicylic acid. Over 10,000 patients in 
Europe were treated with the compound with encouraging results. As 
with streptomycin, better effects are observed with this drug in treat- 
ment of laryngeal, tracheal and intestinal tuberculosis. A combination 
of thiosemicarbazones with streptomycin and paraaminosalicylic acid 
may even have superior value. The subject is discussed in a series of 
papers in the January 1950 issue of The American Review of 
Tuberculosis. 

In tuberculous guinea pigs therapy with TbI combined with strep- 
tomycin caused greater reduction of the extent of tuberculosis than 
administration of streptomycin or of TbI alone.’ 

ACTH Therapy: Two patients with disseminated infiltrative 
lesions of pulmonary tuberculosis were treated with ACTH." In 
both, the fever disappeared after twenty-four to forty-eight hours, and 
appetite and sense of well-being increased. Coughing was decreased 
and the sputum was reduced to half the previous amount. The sedi- 
mentation rate declined after three to five weeks of therapy. How- 
ever, in one patient, and possibly in the other, the tuberculous lesion 
spread and tubercle bacilli were present constantly, during and after 
therapy. Cortisone failed to prevent the anaphylactic type of hyper- 
sensitivity in guinea pigs, but in animals vaccinated with dead tubercle 
bacilli the tuberculin skin reaction could not be elicited when cortisone 
was given before the injection of tuberculin.’ 
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In another study ** 4 patients were treated with ACTH. Disap- 
pearance of symptoms began six to eight hours after the beginning of 
treatment. There was improvement in strength, appetite and phona- 
tion in patients with tuberculous laryngitis. Previous cutaneous 
hypersensitivity to tuberculin also disappeared. Sudden withdrawal 
of ACTH caused abrupt return of all previous evidence of disease. 
In tuberculosis as in lobar pneumonia, the substance apparently affects 
the host only. 

A precipitin test for carbohydrate antibodies in human tuberculosis 
is described.1°* There is some cross reaction with the serum from 
patients having leprosy, suggesting a chemical relationship between the 
respective bacilli. A hemagglutination reaction described by Middle- 
brook and Dubos seems to be highly specific for tuberculosis. The 
test employs sheep or homologous human erythrocytes sensitized with an 
extract of tubercle bacilli or old tuberculin.'’® There was no reaction 
in significant titer with blood from normal persons or from those 
with various pulmonary diseases, but among 309 samples of blood 
from tuberculous patients 92 per cent had titers averaging 1 to 32. 

BCG Vaccination: Although BCG vaccination of children now is 
widely practiced, and is even compulsory ia certain countries, there 
are valid objections to the procedure. Among others, Medlar points 
out that vaccination with BCG must first be proved to prevent not only 
early subsequent infection but future infection in adult life, since under 
present conditions of incomplete control repeated exposure to infection 
is unavoidable.1°* In his own experiments in animals the effectiveness 
of the vaccine in preventing tuberculosis was not proved. In his 
clinical experience, persons who had had tuberculosis were not immune 
to infection later in life; therefore, if a transient natural attack of 
tuberculosis is not an efficient immunizing agent, even less can be 
expected of BCG. At present, a much more effective way of con- 
trolling tuberculosis in this country is to prevent reinfection tuberculosis 
as it occurs in persons over 40, a field to which little attention is now 
paid. Anderson and Sweany who discussed Medlar’s paper agree 
with him. Vaccination may engender a false sense of security and, 
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except for persons exposed to tuberculosis, BCG should not be used 
in areas in which tuberculosis is uncommon, such as Iowa and Minne- 
sota, where employment of other methods is solving the problem. 

In Norway there has been a striking decline in the reported incidence 
of erythema nodosum and pleurisy since mass vaccination was begun 
in 1947.1°" Whether the decline is related to diminution in the number 
of cases of tuberculosis brought about by vaccination is uncertain. 
The most extensive program of vaccination ever tried is being carried 
on in Japan.’ Since 1945 more than 31,000,000 Japanese have been 
vaccinated. The death rate from tuberculosis is said to have fallen 
from 280 per hundred thousand to 181. 

The World Health Organization made immunization with BCG a 
major factor in eradication of tuberculosis in countries where this is 
the only practical measure. Recommendations for the use of BCG in 
the United States were made recently by the American Trudeau Society, 
but their repetition takes more space than is available here.’ Briefly, 
vaccination is recommended for those persons especially exposed to 
tuberculosis, such as physicians, medical students, nurses and other 
hospital or institutional personnel, and for persons exposed to the dis- 
ease at home or living in a community where tuberculosis is common. 

Palmer points out the desirability of taking advantage of the world- 
wide studies now under way to discover the value of BCG vaccination 
against tuberculosis.1*° Immunity to tuberculosis seems to take place, 
but proof of the effectiveness of the procedure will not be at hand 
until technics, procedures, results of tuberculin testing and final results 
are controlled and standardized. At the same time tests with histo- 
plasmin should be carried out to discover the distribution of histoplas- 
mosis elsewhere in the world. 

Pneumonia and Tuberculosis—Hartz points out how often pul- 
monary tuberculosis is preceded by what is first regarded as pneu- 
monia.““* In his study of 500 unselected patients with tuberculosis, 
pneumonia was diagnosed initially in 14 per cent. It was not possible, 
of course, to determine the cause of the early disease; it may have been 
tuberculosis with a sudden onset or some bacterial or other form of 
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pneumonia which precipitated or reactivated tuberculosis. On the other 
hand, it is a common belief that patients with pulmonary tuberculosis 
rarely contract pneumonia of other cause. 

Sarcoidosis and Tuberculosis ——Further studies were made to 
clarify the relationship of sarcoidosis to tuberculosis. Although many 
observers consider sarcoidosis to be a form of tuberculosis, the weight of 
evidence is against this view. Carnes and Raffel’? made complement 
fixation tests with antigen obtained from the H,, strain of Myco- 
bacterium tuberculosis to gain more information on the subject. Posi- 
tive reactions were obtained in the serum of 27 per cent of 22 patients 
with sarcoidosis, in 62 per cent of 26 with active tuberculosis and in 33 
per cent of 30 normal persons. The positive reactions in patients 
with sarcoidosis and in normal persons may be ascribed to past 
tuberculous infections. The results do not favor the existence of a 
relationship between tuberculosis and sarcoidosis. 

Leprosy.—Although promin® (glucosulfone sodium), diasone® (sul- 
foxone sodium) and sulphetrone® (4,4’-bis [gamma-phenyl-N-propyl- 
amino]-diphenylsulfone-tetrasodium sulfonate) are about equally 
effective in the treatment of leprosy, their action is slow.’%* Search 
for a quicker acting and less toxic drug led to tests on promacetin® 
(sodium 4,4’-diaminodiphenylsulfone-2-acetylsulfonamide). The new 


drug caused objective improvement after oral administration. A 
reduction of bacilli in smears from the skin was noticeable after a year 
of treatment. Improvement is uniform, universal and sustained. The 


drug may cause anemia. 


DISEASES CAUSED BY FILTRABLE VIRUSES 


Poliomyelitis. —Interest seems to be suddenly but belatedly focused 
on the classification of poliomyelitis viruses by several groups of 
investigators. A committee on nomenclature proposes to use the term 
poliomyelitis virus only for viruses originally described as the cause of 
poliomyelitis and for strains which are immunologically related.*** 
Various encephalomyelitic viruses of mice and others which cause 
neuronal lesions in the anterior horns of the spinal cord in experimental 
animals should not be labeled with the word poliomyelitis. 
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Kessel and Pait,** on the basis of immunologic tests, were able to 
classify various poliomyelitis viruses into three groups as I, II and III, 
similar to the classification of Bodian. Clinical observations and experi- 
ments on animals by Bodian and his co-workers "4° showed that second 
attacks of poliomyelitis may be due to strains of virus immunologically 
different from the one which causes the first attack. They classified 
fourteen different strains of poliomyelitis virus by testing their power 
to cause infection in monkeys vaccinated with and consequently immun- 
ized to two prototype strains. This is indeed an expensive and 
cumbersome method of “typing,” but it gives a better understanding of 
many epidemiologic and diagnostic problems. The fourteen unknown 
strains tested by this method could be classified into three basic 
immunologic types. It will be of interest to see whether these types 
are the same as those classified by Kessel and Pait. According to 
Bodian, a sample of gamma globulin from pooled adult human plasma 
contained neutralizing bodies for the three distinct types of poliomyelitis 
virus—Brunhilde, Lansing and Leon.'!? 

Enders and his group were able to cultivate the Lansing strain of 
virus in human embryonic muscle tissue from premature infants, show- 
ing that growth can take place in cells not of neural origin.*** 

The presence of virus in the alimentary tract of symptomless persons 
suggests that a type of peripheral infection may occur without invasion 
of the nervous system. In experiments to determine the extent to 
which proliferation of poliomyelitis virus in the alimentary tract is 
influenced by previous infection, Howe and his associates made experi- 
ments in monkeys."® Animals could be reinfected with a homologous 
strain. Almost without exception, monkeys gave evidence of infection 
when fed with the virus. They became prolonged carriers or developed 
antibodies or both. Infection may occur without obvious invasion of 
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the central nervous system. Animals fed virus the first time had a 
paralytic attack rate of 20 per cent ; those fed virus a second time showed 
no paralysis. 

Gsell in Switzerland classified poliomyelitis clinically into three 
forms: (1) paralytic, (2) nonparalytic and (3) subclinical or abortive. 
He also described the occurrence of 7 cases of “meningitis myalgica” 
in family groups in the later summer months.'*° 

Two epidemics of poliomyelitis are reported from Canada.'** One 
among Eskimos in the far north occurred in summer. It was traced 
to a previous summer outbreak and a presumed carrier who traveled 
through several other communities. Poliomyelitis subsequently was 
reported in several communities which he visited. A larger outbreak 
also was traced to a carrier and occurred in severely cold winter 
weather. Within seventeen days after the first attack was recognized, 
54 cases of paralysis developed, of which 14 were fatal. 

Silverthorne and his co-workers in Ontario believed poliomyelitis 
to be spread chiefly by close contact of children, the child with a minor 
attack being especially dangerous as a spreader of infection.** In a 
study of the incidence of the disease in the families of 25 children pri- 
marily infected, none of the adults became sick and only 3 of 55 children 
contracted poliomyelitis, giving a secondary attack rate of only 2.8 per 
cent in family contacts. 

Wenner and Tanner, in studying family groups of patients with 
poliomyelitis, observed neutralizing antibodies in the serum of con- 
valescent persons.'** The antibodies occasionally persisted for a year. 
Hammon and Roberts also show that, contrary to previous belief, an 
increase in neutralizing antibodies develops as a result of infection with 
poliomyelitis during the convalescent stage, sometimes of more than 
twenty-five fold, as in other virus diseases.1** This fact encourages the 
search for a specific serologic test for the diagnosis of poliomyelitis. 
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On the other hand, the frequent presence of specific antibodies during 
the active disease period indicates the futility of using immune serum 
for therapy or even for prophylaxis against poliomyelitis. 

It has been felt that strenuous physical activity precipitates the onset 
of poliomyelitis and determines the severity of the disease and its sub- 
sequent paralysis. An investigation of the subject by Horstman shows 
the relationship not to be necessarily one of cause and effect.'** There 
was no correlation between the severity of the paralysis and mod- 
erate activity of the patient immediately before the onset. When there 
was undue activity during the first day or two of the major illness, 
it was associated with a significant increase in the incidence and severity 
of the subsequent paralysis. It is possible also that the irritability and 
restlessness characteristic of the early period of the disease impel the 
patient to physical activity. However, physical activity at the crucial 
time may in itself exert a harmful effect. 

Therapy with ACTH had no effect either beneficial or deleterious 
on the course of poliomyelitis when given after the onset of symptoms.**® 

By examining nerves infected with the virus of poliomyelitis with the 
electron microscope, particles were seen in the neurotubules which may 
be the result of an inflammatory reaction or the virus particles them- 
selves.1*7 The mean diameter of the particles was 330 angstrom units. 
They moved centrally at the rate of 2 mm. per hour. 

Rosenow apparently still believes the Streptococcus to be involved 
in the causation of poliomyelitis and still obfuscates the problem by 
presenting results of further studies at the June 1950 meeting of the 
American Medical Association. 

Disease Due to Coxsackie Virus—There is uncertainty concerning 
the relative importance of poliomyelitis virus and the newly recognized 
Coxsackie or “C” virus as causes of “summer grip,” nonparalytic polio- 
myelitis and epidemic myalgia, Melnick’s group isolated both a virus 
of poliomyelitis of low virulence and C virus from a number of patients’ 
stools.‘** The problem was which virus caused the disease. Results 
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of studies indicate wide prevalence of infection with C virus, which 
actually may have caused many mild attacks of disease mistaken for 
poliomyelitis or called summer grip. Cynomolgus monkeys have fever 
and carry the virus in the intestine and throat after inoculation.'*® 

In 1948 Howitt demonstrated neutralizing antibodies in human 
serum against the virus of Newcastle disease. At first she suspected 
Newcastle virus as the incitant, but the reaction was later shown to be 
a nonspecific one. The frozen specimens of feces and nasopharyngeal 
washings from the same patients fortunately had been preserved so 
that samples could be restudied. The Coxsackie virus was found to be 
present in many.®* The isolated viruses were classified into four dif- 
ferent types. After this discovery, specimens were obtained from 97 
patients in nine different states and the virus was recovered from each. 
The disease apparently is widespread. It also was reported in Den- 
mark.’* Patients infected with the virus have an ill defined disease 
resembling poliomyelitis, influenza or encephalitis. Person to person 
transmission probably is commonest, but the virus has been demon- 
strated in flies. Virus was obtained from 6 to 12 nurses in contact 
with patients. The virus can be isolated from the blood, brain, cord, 
urine, feces and saliva. 

Viral Myocarditis —Few investigators have paid attention to the 
effect of viral infection of the myocardium, but evidence accrues of 
its importance. Myocardial lesions have been observed in persons 
with measles, vaccinia, infectious mononucleosis, influenza and other 
diseases, especially in the severe forms. Ludden and Edwards review 
the subject as related to poliomyelitis and add observations of their 
own.**! In necropsy studies on 35 patients myocarditis was seen in 14. 
The lesions were nonspecific but presumably were caused by the virus 
of poliomyelitis. The problem is discussed also by Boucet.**? Myo- 
carditis is rarely important clinically during the disease, but Gefter and 
his associates previously reported electrocardiographic evidence of 
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cardiac abnormalities in 14 per cent of 226 patients.’** Bradford and 
Anderson noted significant changes in 12 per cent of 155 patients.’* 

Encephalitis —In studies in two laboratories the viruses of Mengo 
encephalomyelitis and encephalomyocarditis, the Columbia-SK and the 
M.M. viruses were found to belong to one serologic group.’** They 
are not related to poliomyelitis virus or to murine encephalomyelitis 
virus. All four members of the group cause myocardial lesions. In 
man Mengo virus and encephalomyocarditis virus cause disease classi- 
fiable as aseptic meningitis or nonparalytic poliomyelitis. Twenty per 
cent of rats trapped in this country show considerable amounts of neu- 
tralizing antibody in their blood against this group of viruses. The 
viruses perhaps are primarily murine in origin and rarely affect man. 

In a report attention is called to eighteen new viruses incidentally 
discovered in tropical Africa and South America during studies on 
yellow fever in the past decade.**® These include West Nile, Bwamba, 
Mengo, Semliki Forest and Ilhéus viruses. Some were isolated first 
from mosquitoes, others from a monkey, a mongoose and a man, respec- 
tively. A Mengo-like virus was also isolated from a chimpanzee in 
Florida. In these instances, the virus was obtained first and evidence 
of the disease it causes was sought afterward. Serologic traces of 
previous infection in man with a number of the viruses were discovered. 

Milzer, in making routine serologic tests on the blood of 89 patients 
with encephalitis, observed evidence of infection with the viruses of 
mumps in 8, of lymphocytic choriomeningitis in 3 and of western equine 
encephalomyelitis in 2.°° No evidence of eastern equine encephalomye- 
litis, St. Louis encephalitis or Japanese B encephalitis was obtained. 
Obviously, etiologic diagnosis of most cases of encephalitis cannot be 
made with the methods in vogue at present. 

When two different viruses are inoculated into animals, one may 
become invasive while the other is inhibited, both may be inhibited, or 
both may grow together. An example of the last response is found 
in Gallagher’s study, in which the virus of Western equine encephalitis 
and the Lansing strain of poliomyelitis virus were present in the brain 
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of inoculated mice.’** These viruses interfere with each other when 
inoculated in monkeys. Henle reviews the current knowledge on inter- 
ference phenomena as embodied in 130 articles on the subject.'** 

Rabies and Other Diseases.—Pait and Pearson report the detection 
of about 200 rabid dogs in Los Angeles annually.’*® Since only 1 human 
case of rabies a year occurs, the chance of a dog bite causing the dis- 
ease is about 1 in 4,000. Yet at least 800 persons receive antirabic 
treatment per year, despite the contraindications of indiscriminate vac- 
cination. Among 5,000 vaccinated persons, 9 had postvaccinal enceph- 
alitis, an incidence of 1 in 600. One died. 

In an attempt to develop a better method of preventing rabies than 
the use of vaccine, which is not reliable and occasionally itself causes 
disease, hyperimmune antirabies serum was tested in animals.’*° Vac- 
cination with phenolized vaccine failed to prevent rabies, while anti- 
serum was protective. Antiserum was given to 20 persons, 7 of whom 
were exposed seriously. Rabies failed to occur in any. Perhaps anti- 
serum should be given together with a short course of vaccine. 

Because the virus of herpes simplex was isolated from herpes zoster— 
like lesions in 5 patients, it was suggested that a neutropenic tendency 
of the herpes simplex virus may at times cause herpes zoster. For 
many years a relationship between herpes zoster and chickenpox was 
suspected.**_ Seiler, however, does not see a significant association.*** 
Of 246 patients with herpes zoster only 3 gave a suggestive history of 
previous contact with chickenpox. Since a condition resembling chick- 
enpox occurred among 12 patients who had been exposed to herpes 
zoster, and in 1 the two diseases occurred together, perhaps a chicken- 
pox-like eruption may represent a generalized manifestation of herpes 


zoster. 
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The thiosemicarbazones now under study for the treatment of tuber- 
culosis were reported to have an inhibiting influence on the invasiveness 
of the virus of vaccinia in the chick embryo, but not against the agents 
of meningopneumonitis and swine influenza.’** 

According to Norton’s observations, and contrary to previous reports, 
the administration of diethylstilbestrol had no influence in preventing 
the occurrence of orchitis in patients with mumps, nor has it any 
value therapeutically.’ 

Viral Hepatitis—Two forms of the disease, infectious hepatitis 
and the so-called homologous serum jaundice are recognized. The 
terms themselves are unsatisfactory, since infectious hepatitis may also 
be transmitted in blood. Ratnoff and Myrick, in a study of hospital 
patients during a twelve year period, reported that 1 of 7 who had 
hepatitis had been given a transfusion of blood or blood fractions five 
weeks to five months before jaundice began.’*® Twenty per cent of 183 
patients had been given a parenteral test or injection of material other 
than blood. In McGraw’s experience in another hospital, questionnaires 
were sent to patients who had received transfusions of blood or plasma 
and to patients who had not.’*® Among the 100 who had not, only 1 
reported what may have been hepatitis in a six month period. Among 
936 patients given transfusions, 12 had probable hepatitis and 20 (a total 
of 3.5 per cent) had possible hepatitis. Hepatitis appears to be a rare 


sequel of transfusions in this study. In Holland, hepatitis occurred 
in 22 patients of 250 who received treatment for diabetes, presumably 
injections of insulin.‘** Incompletely sterilized syringes were probably 
the agents of transmission. Viral hepatitis contracted by persons who 
handle blood for transfusion may be regarded as a compensable 
occupational disease.*** Tattooing was responsible for serum hepatitis 
in 4 men.*** According to unpublished information, irradiated plasma 
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prepared commercially was not sterilized and its use gave rise to 
jaundice. 

Infectious hepatitis affected 73 nurses over a seven year period in 
an orphanage for infants.’*? The persistent source of infection is 
believed to exist in infants, among whom and from whom the fecal-oral 
mode of transmission is usual. Tests on these infants revealed one third 
with evidence of abnormal function of the liver and hepatomegaly. 
The disease was not suspected before because jaundice was not evident. 
The infection was apparently propagated by the continuous turnover 
of inmates, the old infecting the new. No further cases of the disease 
occurred in nurses after proper hygienic technic was enforced. 

At the May 1950 meeting of the Association of American Physicians, 
Stokes reported the successful propagation of the virus of hepatitis in 
embryonated eggs. A skin test was devised which may be helpful in 
diagnosis.1°° The amniotic fluid of chick embryo infected with IH 
virus gave a positive dermal reaction in all persons with past histories 
of spontaneous or induced infectious hepatitis. The incidence of positive 
reactions in persons who had had serum hepatitis was about the same 
as in persons who had not. It cannot be said whether these results 
indicate a distinct immunologic difference between infectious hepatitis 
and serum hepatitis. 

The subject of hepatitis in general was reviewed by Neefe.* A 
symposium on viral hepatitis, edited by Havens, was published in the 
May 1950 issue of The American Journal of Medicine, dealing largely 
with studies conducted by a team of investigators of the American 
Occupation Forces in Germany. Viral hepatitis is a serious problem 
among military forces in Germany and is probably related to the 
high incidence of the disease in Central Europe. Its means of trans- 
mission still are largely unknown, but close contact and poor hygiene 
seem to favor its spread. Recently introduced methods of sterilization 
of all instruments used for parenteral injections have not reduced the 
incidence. Tests for bilirubin and urobilinogen were of value in making 
early diagnosis in the preicteric stage. Negative responses of the floc- 
culation test and related tests during the course of the disease do not 
rule out the possibility of the disease. It was believed during the war 
years that physical activity had a harmful effect and prolonged the 
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disease, but study showed otherwise. When the total serum bilirubin 
measured less than 3 mg. per hundred cubic centimeters at the begin- 
ning of exercise, the duration of convalescence was the same as in 
patients who had been kept in bed, regardless of the age of the patient, 
the severity of the disease or the period of disease in which exercise 
was given. 

There is still divergence of opinion regarding viral hepatitis as a 
cause of cirrhosis of the liver. Kunkel and Lobby describe 5 patients 
in whom clinical evidence of cirrhosis developed two to six years after 
an attack of hepatitis.‘ Associated bacterial infections, strenuous 
activity and indulgence in alcoholic beverages may have been con- 
tributing factors. All were under 35 years of age. The histopathologic 
changes in the liver differed from those of classic Laennec’s cirrhosis. 
The course also was said to differ in that the disease was progressive 
and was not significantly affected by therapy, but are these not ehar- 
acteristics of Laennec’s cirrhosis? Patek, in an editorial, expresses 
the opinion that viral hepatitis is rarely followed by cirrhosis.*** 

Ipsen offers a theory to account for the high mortality rate among 
women over 40 years of age in the outbreak of viral hepatitis in Den- 
mark between 1943 and 1947.'%* The disease was more prevalent 
then owing to the war and its incident hardships and its spread to older 
persons. It led to a severer and more fatal course in older persons 
because of diminished ability of the liver to regenerate. 

Viral Dysentery—Gordon and his co-workers report further studies 
on viral dysentery."®* Large outbreaks occurred in many custodial 
institutions in New York state. The morbidity rate in places was as 
high as 35 per cent. The outbreaks were commonest in the late fall 
and early winter. The disease was transmitted to volunteers by feed- 
ing them filtered stools from patients. Persons who recovered from 
one attack were immune to reinfection a second time within two weeks, 
but reinoculation ten months later caused the disease. Evidently 
immunity is not durable. 

Sylvest observed a small epidemic of nausea in Denmark.’** The 
disease is characterized by nausea, vomiting and dizziness but is without 
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abdominal pain or diarrhea. Most of the attacks in patients are never 
recognized, although hundreds of them probably occur in the autumn. 

Lymphocytosis—Two small epidemics of infectious lymphocytosis 
were reported, one of 87 cases and the other of 36 cases of children.**’ 
In a school the disease was remarkably contagious and more cases, no 
doubt, occurred than were recognized. There was no lymphadenopathy. 
The leukocyte count averaged 47,000, with 60 to 93 per cent lymphocytes. 
Lymphocytosis persisted for seven weeks in some. In the smaller out- 
break many had infection of the respiratory tract, with evidence of 
pneumonia in 5. 

Infectious Mononucleosis.—Infectious mononucleosis may appear 
in epidemic and sporadic forms. At a girls’ school the disease increased 
in incidence, while the incidence of viral pneumonia, rubella and chicken- 
pox decreased between 1946 and 1949."°* Some of the increase may 
have been apparent and due to better diagnosis. A study of other 
resident students failed to reveal evidence of subclinical or inapparent 
infection. Infectious mononucleosis is a sporadic endemic disease of 
low contagiousness. Aureomycin was of no value in treatment in a 
controlled study.?? 

Mesenteric Lymphadenitis—Webster and Madore studied the 
obscure problem of mesenteric lymphadenitis, a disease especially of 
children and young adults which often leads to unnecessary appen- 
dectomy.'** - Among 270 patients studied, the appendix was removed 
in 97 per cent. Most of the appendixes showed chronic inflammatory 
change, 15 per cent were acutely inflamed and 20 per cent were normal. 
Biopsy specimens of mesenteric lymph nodes showed lymphadenitis. 
Tissue from lymph nodes of 13 patients was injected into monkeys, 
mice and rats without significant results. The cause remains unknown. 
Austin suggests a relationship between nonspecific mesenteric lymphad- 
enitis and regional ileitis..°° The occasional occurrence of adenitis 
in epidemic form seems to oppose this view. There are probably several 
causes of the disorder. 
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STREPTOCOCCI 


Selbie and his co-workers made serologic studies of 192 strains of 
the so-called viridans streptococci.*** They were able to classify 181, 
or 92 per cent, of these into five groups, a higher percentage than 
previous investigators have attained. The distribution of groups among 
streptococci obtained from the teeth and throat of normal persons is 
about the same as that among streptococci isolated from the blood 
of patients with subacute bacterial endocarditis. Apparently strep- 
tococci of the kind found in the mouth and throat are frequent causes 
of endocarditis. The authors encountered only two strains classified 
as Loewe’s “Streptococcus S.B.E.,” which is not a normal inhabitant 
of the mouth. In their experience there was no significant correlation 
between the various serologic groups and their sensitivity to penicillin, 
except for streptococci of Lancefield group D which are highly resistant. 
Strains of Streptococcus salivarius form a separate group. They are 
found in many normal persons but never cause endocarditis. 

Streptococci isolated during relapse in patients treated with penicillin 
are usually of the group isolated before treatment. Relapse may be 
ascribed to insufficient treatment and to resistance to penicillin, but 
cases occur in which these reasons do not hold. Rennie and Conway 
report second ‘attacks of subacute bacterial endocarditis in 3 patients 
successiully treated with penicillin previously.**? After a period of 
good health, second attacks came at thirteen, twenty-two and forty- 
two month periods, respectively, and were caused by the same strep- 
tococcus as before. In another report 31 patients treated with penicillin 
were observed from 1944 to 1946.'°% During the study 10 patients 
died, 8 of heart failure. Of the survivors all but 8 have injured hearts. 
Only 2 had a recurrence twenty-four and thirty-one months later. 

The danger of the development of penicillin resistance of the strep- 
tococci which inhabit the throat and are potential causes of subacute 
bacterial endocarditis was considered in rheumatic children who receive 
penicillin prophylactically..°%* The nonhemolytic streptococci which 
were demonstrated in the throat of such treated children generally had 
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higher resistance than those obtained from untreated ones, owing 
principally to their survival and the disappearance of sensitive strains. 
The degree of resistance was less than that which occurs in patients 
with streptococcic bacteremia treated with penicillin. 

The value of Maxted’s method for the classification of hemolytic 
streptococci into Lancefield groups was confirmed.*®* Classification 
was successful with 998 strains of 1,010. The test is one in which 
streptococci are lysed by an enzyme produced by Streptomyces albus 
and the lysates can be used as antigens in the precipitin reaction. 

Scarlet Fever—Rhoads, Youmans and Rosi show how ineffective 
the quarantine laws are regarding scarlet fever..°° Regulations often 
require isolation for two to three weeks, but actually more than 50 
per cent of patients studied still carried hemolytic streptococci in their 
throat for up to two months. Furthermore, about one third of the com- 
plications occurred when the patients were at home after the two week 
quarantine period. It would be better if the period of isolation was 
adjusted on the basis of negative cultures for hemolytic streptococci. 
Treatment of scarlet fever with convalescent serum, penicillin given 
orally or sulfadiazine had little or no effect in changing the course 
of the disease or terminating the carrier state. Penicillin given intra- 
muscularly in doses of 160,000 units or more daily, as in studies by 
others, hastened recovery and was attended with fewer complications 
or sequels. 

Focal Infection—Two English observers again studied the effect 
of dental extraction on bacteremia.‘** Blood cultures taken from 200 
patients immediately after the operation showed streptococcic bacteremia 
in 54 per cent. The number was more related to the extent of surgical 
intervention than to the degree of oral sepsis. Okell and Elliott pre- 
viously had reported 61 per cent with cultures yielding the organism 
and Burket and Burn 17 per cent. 

Furstenberg points out how greatly therapy with penicillin has 
changed the practice of otolaryngology, so that it now bears only a 
faint resemblance to its stature of a decade ago.’** Retropharyngeal 
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and peritonsillar abscesses, cervical suppuration, mastoiditis and other 
serious infections commonly encountered in the past now seldom occur. 

Rheumatic Fever—Reports of studies on the value of penicillin in 
the prevention of rheumatic fever are accumulating. In Hofer’s experi- 
ence, penicillin given orally in doses of 100,000 units twice daily to 
60 rheumatic children prevented infections with hemolytic streptococci 
in all, whereas there were 4 infections with hemolytic streptococci 
and 11 carriers of streptococci among an untreated control group of 
65 children.’** No untoward reactions to penicillin were reported. 
Similar beneficial effects were noted by others.!*° Two tablets of 
penicillin of 100,000 units each were given four times daily for seven 
consecutive days (5,600,000 units) beginning on the first school week 
of every calendar month throughout the school year. A _ simplified 
plan of this type is practicable for application by lay persons. The 
recurrence rate of rheumatic fever was 0 in the children treated with 
penicillin and 11 and 19 per cent in 2 untreated control groups. The 
two foregoing studies were conducted among children already rheumatic. 
Experiments also are being made to prevent the primary attack by 
giving penicillin within four days after any acute hemolytic strep- 
tococcic infection in children. However, in experience in the armed 
forces during the war, rheumatic fever, nephritis and other sequels 
followed such infections regardless of therapy. Other workers gave 
penicillin parenterally to about 800 patients with sore throat caused by 
group A hemolytic streptococcus and allowed an equal number to 
serve as untreated controls.‘** In the four week period after the 
sore throat, rheumatic fever developed in 17 patients of the untreated 
group and in only 2 of those who received penicillin. Aureomycin 
given orally may prove to be more satisfactory for this purpose. 

The possible role of hyaluronic acid in the causation of rheumatic 
fever is obscure. Most group A hemolytic streptococci, as well as those 
of group C, contain hyaluronic acid, but group C streptococci and 
streptococci types 4 and 22 of group A do not cause rheumatic fever.’*? 
The titer of antihyaluronidase in patients with active rheumatic fever 
was no greater than in those with inactive disease. 
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Evidence is presented to show that the presence of “C-reactive” 
protein in the blood is probably the most sensitive laboratory test to 
determine rheumatic activity and provides the most consistently posi- 
tive results.1** The changes in the amount of the protein closely parallel 
changes in the sedimentation rate of erythrocytes but are probably 
not dependent on it. The reaction to the C-reactive protein test usually 
becomes negative before the sedimentation rate returns to normal. The 
reaction does not differentiate among rheumatic fever, rheumatoid 
arthritis or subacute bacterial endocarditis. The test is too compli- 
cated for routine application. 

ACTH was given to 11 patients with acute rheumatic fever." 
The response in general was favorable in all but 1. Of 8 patients in 
whom therapy was completed, 5 showed striking improvement within 
four to ten weeks. Cardiac murmurs disappeared in some instances. 
Relapse often occurred on withdrawal of therapy, but in other patients 
rheumatic manifestations failed to reappear. ACTH had no effect on 
the skin reactivity to streptococcic products, but the antistreptolysin O 
titer and the sedimentation rate of erythrocytes decreased rapidly. 
Further observations are needed before final judgment of the value of 
ACTH for treatment of rheumatic fever can be reached. 


RICKETTSIAL DISEASES 


Q Fever—Most outbreaks of epidemics of Q fever have been local 
and affected small groups of exposed persons, such as live stock 
workers, soldiers and laboratory personnel. The collection of 300 
cases in Los Angeles in 1947, however, showed Q fever to be endemic 
in the general population of the area and to be related to cows and to 
dairy products. According to further epidemiologic survey, the dis- 
ease is far more widespread than is indicated by the 300 recognized 
cases.‘7> At least 50,000 cases presumably occurred in recent years. 
Patients with fever and aching of a few days’ duration are rarely sus- 
pected of having Q fever, and diagnosis cannot be made unless serologic 
tests are made or Coxiella burnetii is isolated. The commonest sources 
of infection are raw milk, cows, young calves and their flesh, dairies 
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or residence near dairies or stockyards. The parturient placentas of 
infected dairy cows were shown to be heavily infected with C. 
burnetii.‘** Careless disposition of such placentas may be a dangerous 
source of the disease. Drying and subsequent dust-borne infection may 
occur or contamination of the hides in calves may serve to infect abattoir 
and hide plant workers. 

Brawley and Modern, in California, tested 93 patients admitted to 
the hospital with diagnoses of influenza, viral pneumonia or fever of 
unknown cause for evidence of © fever.‘’? Of these the serums of 21 
per cent gave a positive complement fixation reaction for the disease. 
In an epidemic in Israel, 40 of 200 patients regarded as having viral 
pneumonia had complement fixation titers in their blood of 1:32 to 
1: 2,050 for C. burnetii.17* Pulmonary involvement was demonstrable 
in all but 2. Rilliet, in Geneva, Switzerland, noted the complement fixa- 
tion reaction for C. burnetii to be positive in 39 of 55 patients regarded 
as having had viral pneumonia.’”® Since the tests were not made until 
three months to three years after the pneumonia, it hardly can be con- 
cluded that all the positive reactors actually had Q fever. Another 
physician in the same city dealt with Q fever in 2 children and sus- 
pected the source of infection to be a strain imported from the United 
States in packing material.*° However, there is no doubt that the 
disease is endemic in Central Europe. Q fever was considered in 7 


patients with severe viral pneumonias which I studied, but no serologic 
evidence of it was found, although the clinical pictures are identical 
in many respects. 

Sporadic and epidemic Q fever was observed in Central Europe.*** 
In a report from England 8 patients were studied.*** One, a man 78 
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years of age, died on the eleventh day of pneumonia. Four other 
persons in contact with the patient ante mortem and post mortem con- 
tracted the disease. In studies after necropsy, C. burnetii were demon- 
strated in human tissue for the first time.’** In another study,'** human 
transmission of Q fever also was suggested when 3 persons who 
attended a patient with the disease acquired it after fourteen to twenty- 
three days. Several cases were reported among employees of a render- 
ing plant in Syracuse, N. Y.**° Infection may have been introduced by 
carcasses of guinea pigs infected with Q fever used for experimental 
purposes and shipped to the plant for rendering. Aureomycin was 
said to be beneficial in therapy. 

Brill’s Disease-—A cooperative study of Brill’s disease in hospitals 
in Boston, New York and Philadelphia largely confirmed previous 
views.’*° The infection is often contracted in Europe and results in 
an attack of typhus many years later. The disease should be suspected 
in instances of febrile illness in persons who lived in places where epi- 
demic typhus occurs and who have severe headache and a macular or 
maculopapular eruption on the fourth to the sixth days of illness. The 
Weil-Felix reaction, if negative, is of no value in diagnosis; the com- 
plement fixation or rickettsial agglutination tests are more reliable for 
Brill’s disease. Patients may serve as sources of infection if lice feed 
on them and become infected. The disease may be encountered oftener 
now as more European refugees arrive in this country. 

Uncertainty prevails concerning the relation of the so-called Siberian 
tick typhus to other varieties of typhus. The tick as a vector of typhus 
is unusual. Reports by Russian investigators are contradictory. 
According to some, it is a separate disease. Four strains said to repre- 
sent Siberian tick typhus were obtained by Crocker and his associates.**" 
On testing they were found to be indistinguishable from the well 
known Breinl strain of epidemic typhus. 
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MYCOTIC DISEASES 


Histoplasmosis.—Several cases of histoplasmosis with recovery are 
reported. This adds to the evidence that many mild cases of histoplas- 
mosis pass unrecognized unless appropriate studies are made. In one 
instance a 12 year old Negro boy with chronic rheumatic cardiovascu- 
lar disease had what was thought to be a cold and fever (temperature 
of 102 F.) which lasted only forty-eight hours.'** Three months later 
fever recurred and roentgenography revealed a large area of pulmonary 
infiltration. Fever lasted ten days. Physical signs were detected sug- 
gestive of viral pneumonia. Histoplasma were cultivated from the 
blood and bronchial secretions. The skin test with histoplasmin and the 
complement fixation tests gave positive results. Recovery occurred. 
Roentgen studies about a month later revealed beginning calcification 
in the involved area, which later became clearcut. The primary infec- 
tion, it was supposed, occurred about 85 days previously when the 
reaction to the histoplasmin skin test was positive. The case, there- 
fore, was observed from the apparent onset of infection to recovery, and 
the development of calcification completed the hypothetic mild case 
proposed by other authors. Two more patients were observed by 
others.?** 

Doubt has been cast on the specificity of the histoplasmin skin test 
because so many persons react to it and in so few can other evidence 
of the disease be discovered. The test, however, appears to be a valu- 
able specific one in dogs at least. Among 837 dogs tested only 5 
reacted (0.6 per cent), and of these 3 were proved to have active natu- 
rally occurring histoplasmosis. One dog in the terminal stage of histo- 
plasmosis failed to react to histoplasmin on two trials. 

In spite of the skepticism just referred to, the studies of Furcolow 
and his group indicate the skin test to be of value.*** Several hundred 
persons with positive reactions to histoplasmin and negative reactions 
to tuberculin were seen to have pulmonary infiltrates by roentgenog- 
raphy. Of these 17 were studied in detail; they remained sensitive to 
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histoplasmin, with negative reactions to tuberculin, on repeated tests. 
Detailed roentgenographic pulmonary changes which show the develop- 
ment of calcification are described. 

Fatal cases have been observed in South Africa.’ In a study of 
140 white persons, 12 per cent reacted positively to a skin test with 
histoplasmin. 

Histoplasma capsulatum has been encountered in two additional 
animal species, namely, brown rats and roof rats, and skunks in 
Georgia, adding to the number of known natural reservoirs of infec- 
tion.’** By putting mucin in an inoculum of H. capsulatum, invasive- 
ness is greatly enhanced.*%* With this technic, white mice are good 
experimental subjects. 

Actinomycosis—According to Thompson, who confirmed previous 
work, there are two kinds of anaerobic Actinomyces.’®* Actinomyces 
israeli causes most of the infections in man, and Actinomyces bovis 
causes lumpy jaw in cattle. Occasionally, however, A. bovis may infect 
man, and A. israeli may cause bovine diseases. 


MISCELLANEOUS SUBJECTS 


Malaria.—-Studies on volunteers infected with malaria then cured 
with pentaquine and quinine therapy revealed a transient immunity 
against reinfection with the homologous strain of P. vivax.1®* For this 


reason and because of the short duration of immunity, there is little 
benefit to be expected from a vaccine against malaria. Resistance to 
reinfection depends on either active or subclinical existing infection. 
Kala-Azar—To show how long Leishmania can reside in the body 
without causing symptoms, a case is reported of a patient who con- 
tracted kala-azar while in the Orient from 1943 to 1945.1% He was 
treated appropriately, recovered and remained well until two years 
later, when a relapse occurred, the longest latent period yet recorded. 
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Along a similar line is the report of a patient in New York who 
apparently had carried Schistosoma mansoni since leaving Puerto Rico 
twenty-six years before.’** 

Leptospirosis —Although leptospirosis contracted from cattle is 
recognized in Israel, for the first time patients with swineherd’s disease 
were discovered.’ The disease had been described previously only in 
Switzerland, Italy, Holland and Australia. A disease caused by Lepto- 
spira ballum, found in mice, was acquired by a laboratory worker from 
a scratch by a mouse. Mice carrying the Leptospira are not immune 
to infection with Leptospira icterohaemorrhagiae. Leptospirosis in dogs 
and hamsters responds to therapy with streptomycin.?” 

Rat Bite Fever—Spirillum minus, the cause of one form of rat bite 
fever, was reported in wild mice for the first time in the Rocky Moun- 
tain region.* A child bitten by a mouse showed symptoms characteris- 
tic of the disease. Streptomycin was given because tularemia was 
suspected, and recovery occurred. 

Meningitis —Bloor and his co-workers point out the high incidence 
of sequels to meningitis caused by H. influenzae.*°? Of 44 patients, 
only 50 per cent recovered. About 43 per cent revealed various neuro- 
logic changes afterward and 21 had major convulsive seizures. 

To determine the chief cause of death in meningococcic infection, 
Daniel analyzed 300 fatal cases in which sulfonamides had been used.?°* 
Bacteremia apparently was responsible for the death of 156 patients and 
hemorrhage into the adrenal glands for that of 126. It appears that 
when meningococcic infections are treated early with sulfonamide drugs 
death often is caused by conditions other than meningitis. Bacteremia 
and “toxemia” played an important role in the fatal outcome in most 
instances. 
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Francis stresses how the present day physician still can be regarded 
as “the family doctor” but in a somewhat different cast than of old.?%* 
In his position in a group such as the family or other close-knit com- 
munity, which groups constitute units of greatest density of infection, he 
is the central agency for detection of the occurrence of infections or 
contagious disease, for prompt recognition of the disease in the often 
wrongly called “typical” case, but especially in its commoner mild or 
subclinical forms, and for prompt institution of measures, both preven- 
tive and curative, for its control. In the past, the “missed case” and the 
asymptomatic carrier have been largely disregarded, but they are the 
most dangerous disseminators of infections. The family physician also 
is in the best position to detect genetic defects not only so far as sus- 
ceptibility to infection is concerned but also in regard to other heredi- 
tary aberrations. 

The danger to laboratory personnel of contracting disease from the 
infectious agents handled in the course of their work was the subject 
of an editorial 2° based on a review *°* and on unpublished information. 
By high speed photography, bacteria otherwise undetected were shown 
to be scattered into the surrounding air during the simple acts of 
removing plugs from test tubes, pipetting and pouring cultures and 
by other means. With this in mind, it is ‘surprising that laboratory 
infections do not occur oftener. Sulkin and Pike, in reviewing informa- 
tion on the subject, collected reports on 222 infections acquired in 
laboratories, 21 of which were fatal. Known accidents accounted for 
only 27 instances. Probably one third of the persons were infected 
while handling infectious animals or tissues; 30 probably inhaled the 
microbes from the air; 13 handled infected material from patients, and 
19 worked with infected chick embryos. Over two thirds of the infec- 
tions were caused by the viruses of psittacosis, yellow fever, Rift Valley 
fever, lymphocytic choriomeningitis and Venezuelan encephalomyelitis. 
Rickettsial agents particularly are dangerous. Viruses may retain their 
invasiveness for man after many transfers in animals. No mention 
is made in the review of the spread of any infection contracted in the 
laboratory to others outside, a point to be borne in mind in considering 
the possibility of bacteriologic warfare. 

In cooperation with a “National Institute of Diaper Services’ ( !) 
a group of bacteriologists studied the bacterial content of laundered 
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diapers.*** Staphylococci were present in 10 per cent, Streptococcus 
faecalis in 4 per cent and Escherichia coli and Alcaligenes faecalis in 
3 per cent. 

In questioning previous views concerning the supposed adverse 
effect of nutritional deficiency on resistance to infection chiefly in ani- 
mals, Balch tested a number of patients nutritionally depleted by dis- 
ease.2*° There was no difference in response in “Schick negative” 
cachectic patients with hypoproteinemia as compared with “Schick 
negative” healthy control subjects to an injection of diphtheria toxoid. 
The response was even better in certain patients than in the controls. 
Antibody production continued up to the time of the death in some. 
No relation between response to antibody and the development of 
infection was noted. 

In studies to determine the effect of roentgen radiation on infec- 
tion, Miller and his co-workers exposed somé groups of mice to 600 r 
and others to 450 r and allowed 35 untreated mice to serve as controls.*® 
Bacteremia developed in a progressively increasing number of irradi- 
ated mice up to the ninth day, when 85 per cent were affected. The 
period of greatest mortality was in the second week. Bacteria from 
the lower intestinal tract oftenest were the cause. In 91 per cent of 
those invaded, only a single species was present; in the rest no more 
than two species were recovered from the blood. The blood and spleen 
of control mice were all sterile. 
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News and Comment 


GENERAL NEWS 


Training Course for Workers with Persons Having Cerebral Palsy.—A special four 
week training course for employment and placement counselors working with persons with 
cerebral palsy and with other severely handicapped workers will be held March 12 through 
April 6 in New York, according to Lawrence J. Linck, executive director of the National 
Society for Crippled Children and Adults. 

The program—which is the fourth to be offered under the joint sponsorship of the Alpha 
Gamma Delta International Women’s Fraternity and the National Society—will be given 
at the Institute of Rehabilitation and Physical Medicine of the New York University-Bellevue 
Medical Center, under the auspices of the school of education of New York University. 
Designed to help meet the employment problems of handicapped workers, the program will 
be under the guidance of staff members of the Institute, the university’s school of education 
and other specialists in this work. On satisfactory completion of the course, six hours of 
graduate credit in education will be granted by the university. 

Training will include case studies and evaluations, clinical study and observation, lectures 
by outstanding authorities on medical and psychosocial aspects of the problem, counseling 
tools and technics, placement tools and technics and vocational training. Counselors will 
also have an opportunity to visit rehabilitation and treatment centers to obtain firsthand 
knowledge of the problems involved. 

The purpose of the training program is to encourage public and private agencies to increase 
their services for the severely handicapped. Counselors from these agencies, as well as 
schools and industry, will be selected for fellowships according to their qualifications and the 
contributions they can make in effective counseling and placement work for all handicapped 
persons. Each year, Alpha Gamma Delta and the National Society grant between 15 and 20 
of these fellowships amounting to $300 each, including tuition and maintenance. 

Persons wishing to receive a fellowship must make formal application by Jan. 26, 1951. 
Applications and further information may be obtained from the National Personnel Registry 
and Employment Service of the National Society for Crippled Children and Adults, 11 South 
LaSalle Street, Chicago 3. 


American Physicians Fellowship Committee of the Medical Association of 
Israel.—_The American Physicians Fellowship Committee of the Medical Association of Israel, 
the purpose of which is to strengthen the relationship between Israelian and American medicine 
and to maintain the dignity and prestige of the physicians in Israel, is now beginning a mem- 
bership drive. It has the strong backing of the Israel Medical Association, which comprises 
97 per cent of all the physicians in Israel. The officers of the Committee are Dr. Morton J. 
Robbins, president, Dr. J. M. Rogoff, honorary president, Dr. Hyman Morrison, vice president, 
Dr. Leo B. Schwartz, treasurer, and Dr. Manuel M. Glazier, secretary. Members of the Com- 
mittee automatically become nonresident Fellows of the Israel Medical Association and receive 
the medical quarterly of the Israel Medical Association, Harefuah, written in English, as well 
as an engraved membership diploma and card. The dues are $10 yearly, and applications will be 
received at 273 Main Street, Nashua, N. H. 








SPECIAL NOTICE 


For the general information of indexers, catalogers and library personnel with 
reference to the listing of the new title of this journal, we advise that the 
Quarterly Cumulative Index Medicus policy be followed. The Quarterly Cumu- 
lative Index Medicus with its volume 49 (January-June 1951) will list this journal 
under the new title, so that the letters A. M. A. will be included as an integral 
part of the title. For the completion of volume 48 (July-December 1950) the 
Quarterly Cumulative Index Medicus will continue to use the old title, without 
adding the designation A. M. A. 
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Book Reviews 


' Postgraduate Gastroenterology. By Henry L. Bockus, M.D. Price, $10. Pp. 670, with 
258 illustrations. W.B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1950. 


As the title indicates, this book is not a comprehensive coverage of the subject of gastro- 
enterology but rather a transcript of the lectures, case presentations and discussions given 
at a postgraduate course directed by Dr. Bockus. Obviously, the field could not be fully 
covered in such a course, but many recent developments, much experimental work and 
many controversial topics are included. 

This valuable contribution will be particularly useful to those who have access to 
Dr. Bockus’ monumental three volume work “Gastro-Enterology.” The latter, for example, 
was published before many of the more significant investigations on infectious hepatitis 
were conducted. The present book contains a good discussion of this topic. An excellent 
section is the one devoted to the controversial use of vagotomy in peptic ulcer. New ideas 
and the experimental approach to the study of intestinal obstruction, ulcerative colitis and 
other subjects are well described. 

A particularly valuable feature of this book is the fact that the material was written by 
a large number of authorities from the experimental and clinical fields. Their frequently 
great differences of opinion are a stimulus to the reader’s own thinking, one of the primary 
aims of any course of study. 

Dr. Bockus’ obvious concern with psychosomatic problems is encouraging to others who 
are interested in this field. Perhaps in time a more proportionate amount of space will 
be devoted to this important topic. 


Harvey Cushing—Surgeon, Author, Artist. By Elizabeth H. Thomson. Foreword by 
John F. Fulton. Price, $4. Pp. 347, with 12 illustrations. Henry Schuman, Inc., 
Publishers, 20 E. 70th St., New York 21, 1950. 


In spite of the fact that much has been written on the life and personal characteristics 
of Harvey Cushing, his interest to the lay reader, as well as to most physicians, remains 
undimmed, and Miss Thomson’s biography, which is the thirteenth volume in the Life 
of Science Library, runs no risk of diminished popularity because of these many previous 
publications. 

The book is rich in anecdote through all the early life of this unique person. It is a 
fascinating picture of his mature days, as well as of the remarkable climax of attainments 
in his later years. The freshness and intimacy of many of the stories and illustrative incidents 
have done for the reader what some of the longer and more formal discussions of Cushing’s 
life and personality failed to do. The episodes the author uses both are complimentary to 
Dr. Cushing and, as some of his living contemporaries will bear out, frequently show “The 
Chief” as the unreasonable martinet which he so inimitably could be. But so many facets 
were there to his keen self, so broad were his interests and his understanding of human 
nature and so obvious was it to those he had belabored that to himself he frequently admitted 
his own errors that his associates’ love for him only grew and these experiences only served 
to impress on them his strength and persistent courage. 

Many new slants are presented on certain episodes in Dr. Cushing's life, some of the facts 
of which may already be known to the reader. His days in college and his experiences and 
thoughts while at Johns Hopkins University and through that period which brought him 
to the climax of his career are presented with a freshness that makes the reader wonder 
how the biographer could ever have run down such a wealth of intimate detail. The book 
is good reading, and it will appeal widely to the general as well as the scientific book collector. 


Biological Antioxidants: Transactions of the Third Conference, Oct. 7-8, 1948, 
New York. Edited by Cosmo G. Mackenzie. Price, $2.70. Pp. 146. Josiah Macy, 
Jr., Foundation, 565 Park Ave., New York 21, 1949. 

This volume contains the transactions of the third conference concerned with biologic 
antioxidants. The participants included persons interested in oxidation or inhibition of 
oxidation. Compounds considered from the standpoint of their inhibitory effects on oxidation 
included the naphthoquinones and hydroquinones. The pharmacologic properties of these 
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compounds were considered, as well as their inhibition of oxidation. Recent developments in 
the chemistry and metabolism of a potent physiological anticxidant, namely, vitamin E, 
are likewise presented. The possible role of the tocopherols in prevention of certain types 
of hepatic injury was pointed out, along with the suggestion that such protection may be 
afforded by means of oxidation-reduction systems. The antioxidant properties of estrogens 
and androgens were also discussed. The mechanism of action of lipoxidase, an enzyme 
concerned in the oxidation of fatty acids, was also discussed. This volume represents recent 
advances in the field of metabolism concerned with antioxidants and will be of particular 
interest to those concerned with the physiological effects of polyphenols, vitamin E, quinones 
and related compounds, as well as to those interested in the biologic oxidation of fats. 


Methods in Medical Research. Volume II. Edited by Julius H. Comroe, Jr. Price, $6.50. 
Pp. 361, with illustrations. The Year Book Publishers, Inc., 200 E. Illinois St., Chicago 11, 
1950. 

This is the second volume in a series devoted to methods and technics that are 
useful in medical research. Each chapter contained in these volumes is written by a recognized 
authority on the subject presented. The second volume contains three sections. The first 
section deals with the methods of study and technics used in investigations involving bacterial 
viruses. This section is written by Mark Adams. The second section presents a complete 
résumé of technics and procedures used in evaluating pulmonary function. This section is 
written by Julius H. Comroe, Jr., who has done much work in the application of pulmonary 
function tests to clinical problems. The third section, written by Eleanor H. Venning, is 
concerned with the assay of hormonal secretions in urine and blood. The procedures described 
are mostly bioassay technics, although chemical methods are also included where they are 
available. All three sections contain many references and illustrations. This volume will 
save time and effort for the investigator interested in the methods of research as applied to 
any one of the three topics considered in this volume. 

This series of volumes fills a real need for authoritative advice with regard to suitable 
methods for research in various aspects of medical research. They are heartily recommended 
to those interested in the technical details of the topics considered. 


Medical Clinics of North America. New York Number. By various authors. No price 
given. Pp. 609 to 937, with 126 illustrations. W. B. Saunders Company, 218 W. Wash- 
ington Sq., Philadelphia, 1950. 

Recent advances in the diagnosis and therapy of cardiovascular diseases are discussed in 
the May 1950 issue of Medical Clinics of North America. A comprehensive review of the 
physiological changes occurring in cardiac decompensation, together with discussions of both 
mercurial and digitalis therapeutic procedures, comprise five articles which offer valuable 
practical suggestions. These are followed by a study of developments in the field of coronary 
arteriosclerosis concerning its relation to cholesterol metabolism and its pathogensis. 

Fully a third of the publication is devoted to the diagnosis of cardiac disease. Students 
may profitably review the article on cardiac diagnosis without laboratory aids, followed by a 
survey of a more recent diagnostic procedure—angiocardiography. Equally well done are the 
two surveys of electrocardiography, with emphasis on unipolar precordial and augmented limb 
leads. 

Other articles on peripheral-vascular diagnosis and therapy, subacute bacterial endocarditis 
and pheochromocytoma serve to make this issue practical and worthy of thorough perusal. 


Atlas of Human Anatomy, Descriptive and Regional. In two volumes. By Martinus 
W. Woerdeman. Price, $10 each volume; $18 for the set. Pp. 536 (volume I); 650 
(volume II), with 512 illustrations (volume I); 642 illustrations (volume II). The 
Blakiston Company, 1012 Walnut St., Philadelphia 5, 1948. 

This excellent two volume atlas is based primarily on regional anatomy, employing true 
presentations and few diagrams. The author has chosen to use the Latin descriptive terms of 
the Basle Nomina Anatomica (B.N.A.) in order to make it useful internationally. Plate sub- 
titles are in English, however. 

The methods used for representing the various systems and regions show much careful 
thought on the part of the author in developing his presentation, and the resuli is one of the 
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finest atlases now available. The artwork is accurate and clear and almost entirely in 
black and white, with only a few color plates. Significant anatomic variations between adult 
and child are shown in numerous plates of children and fetuses. 

Volume I consists of the entire locomotor system, with thorough pictorial descriptions of 
bones, joints and muscles. Always, the emphasis remains on regional relationships. 

The muscular system is presented in two ways: There is first a section showing isolated 
muscles on their skeletal framework, indicating origin, insertion and action, as well as 
regional relationships. The second part consists of plates showing actual dissection specimens 
of regional musculature. 

Volume II contains sections on splanchnology (gastrointestinal, respiratory and genito- 
urinary), angiology (cardiovascular and lymphatic), nervous system and organs of special sense. 

Here also, regional anatomy of the systems is emphasized. A special section on oral and 
dental anatomy is included to make the atlas suitable for dental students. No microscopic 
sections are presented, although there are numerous drawings at hand lens magnification. 

The few roentgenograms included in the atlas are a series of excellent bronchograms in 
the section on the lungs. 

The cardiovascular and lymphatic system is thoroughly presented in a series of 101 excellent 
plates. The relationship of peripheral vessels to musculature is not as clearly shown as could 
be desired. The same criticism holds for the peripheral nerve presentation. 

Though not primarly intended for use as a neuroanatomy atlas, the nervous system plates 
are clear and include relationships to skeletal structures and diagrammatic representation of 
fiber tracts in the cord and brain. 

In summary, this is a thorough, superb coverage of human anatomy, both regional and 
systemic. The work is entirely graphic, with labeled drawings using Latin terms of the 
B.N.A. There are no accompanying verbal descriptions of either form or physiology. 


Einfiihrung in die Innere Medizin. By Hans Julius Wolf. Price, $7.25. Pp. 653, with 
73 illustrations. , Grune & Stratton, Inc., 381 4th Ave., New York 16, 1949. 


In writing this book on the introduction to internal medicine, the author has divided his 
subject matter into the following main divisions: diseases of the respiratory tract, diseases 
of the mediastinum, diseases of the heart and circulation, diseases of the blood and erythro- 
poietic organs, diseases of the digestive tract, diseases of metabolism, diseases of the organs 
of internal secretion, changes due to vitamin deficiency, diseases of the kidney and urinary 
tract, diseases of the muscles, bone and joints, infectious diseases, animal diseases transmissible 
to man, and poisons. 

This represents the fourth edition of the work. Certainly anyone who attempts to write a 
text covering the broad field of medicine as the sole author is to be complimented; this is a 
tremendous work, and, generally speaking, Dr. Wolf brings it to a successful conclusion. The 
reviewer has had occasion to read various other treatises on internal medicine published recently 
in German, and this volume suffers in comparison. Little stress is laid on modern antibiotic 
therapy. As an example, the author suggests that an abscess of the lung is treated best with 
arsphenamine or neoarsphenamine and that dry pleurisy is helped by painting the wall of the 
chest with tincture of iodine. In the treatment of cirrhosis of the liver, the author ignores 
many of the modern concepts; indeed, one of his first suggestions is a prescription for Carlsbad 
salts (a mixture of sodium sulfate, potassium sulfate, sodium chloride and sodium bicarbonate), 
and, if the icterus increases, he suggests transduodenal drainage. 

The work does include descriptions of many of the rare diseases and in this respect serves 
as a useful reference. Generally speaking, however, the book is not to be recommended for 
physicians in this country, and certainly there are much better texts available for the physician 
who reads German. 


History Taking. By George Blumer, M.D. Price, $0.50. Pp. 51. Associates of Yale 
Medical Library, Yale University, New Haven, Conn., 1949. 


This paper-bound volume is full of the wisdom that can be gathered only by a man like 
George Blumer, who has been an able teacher of medicine all his days. 

As he says, the problem of taking a history is complicated by the fact that the patient 
so commonly omits reference to the most important information which he could give. Often 
it is hard to see how he could have left it out. 
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As Dr. Blumer says, one of the great mistakes being made in medicine today is to stop 
taking a history when the diagnosis appears to be made. Often that is just the time the 
physician must begin taking the sort of history which will tell him how he is to treat 
the patient. In difficult cases one cannot get anywhere without a good history. 

Dr. Blumer tells how in his youth he knew a wise old general practitioner who made 
it a practice to gather together from time to time all his records on some particular disease 
and then to analyze them. A physician could hardly find a better way in which to study 
medicine. 

Interestingly, on page 40, Dr. Blumer says, “the existence of a male menopause is, in the 
opinion of the writer, so dubious that it is doubtful whether it is worthwhile to discuss it.” 
Other able internists will doubtless agree with him. 

How true it is, as von Humboldt once said, “To behold is not necessarily to observe.” 
It is sad that so many physicians fail to observe until they have been well taught to do so. 

This is a fine little book and one that will bring pleasure and profit not only to the student 
but to his professor. 


Factors Regulating Blood Pressure: Transactions of the Second Conference, 
January 8-9, 1948, New York, N. Y. Sponsored by Josiah Macy, Jr., Foundation, 
New York. Edited by B. W. Zweifach and Ephraim Shorr, Department of Medicine, 
Cornell University Medical College, New York. Price, $2.75. Pp. 170, with 12 slides, 
30 tables and 4 figures. Josiah Macy, Jr., Foundation, 565 Park Ave., New York 21, 1949. 


An excellent summation is given in this volume of the available experimental work 
concerned with the pathogenesis of hypertension. Under nine separate headings the principal 
investigators in this field present the results of their laboratory investigations. This material 
is discussed in turn by all present. It would take hours of thumbing through indexes 
to dig out for oneself the information presented in these 170 pages, and the facts given are 
pertinent and complete. No attempt is made to consolidate the data into a single theory 
of the origin of hypertension. This is an excellent monograph. 


The Pathologic Physiology of Uremia in Chronic Bright’s Disease. By Stanley 

E. Bradley, M.D. No price given. Pp. 69. Charles C Thomas, Publisher, 301-327 

E. Lawrence Ave., Springfield, Ill., 1950. 

As its title indicates this monograph is concerned with the pathological physiology of 
uremia in chronic Bright’s disease, and this is discussed under the headings of glomerular 
filtration rate and tubular functions. Included are such topics as nature and volume of 
filtrate, changes in the composition of urine and plasma during uremia, tubular dysfunction 
and glomerulotubular imbalance during uremia and derangements of plasma _ electrolytes 
and nonelectrolytes. The second half of the monograph discusses the clinical manifestations 
of uremia and attempts to correlate them with the disturbance in renal physiology. This 
is a concise and accurate monograph. However, little new information is presented. 


The Cytologic Diagnosis of Cancer. By the Vincent Memorial Hospital Laboratory 
Staff. Price, $6.50. Pp. 229, with 153 illustrations. W. B. Saunders Company, 218 W. 
Washington Sq., Philadelphia 5, 1950. 

This book is intended to serve as a laboratory guide for the actual interpretation of 
smears of material obtained from various sources when carcinoma is suspected. 

The material for the text was accumulated over a seven-year period, during which 
numerous smears from 9,700 cases were examined in Vincent Memorial Hospital Laboratory. 

The nineteen chapters completely cover the characteristics of, and points of differentiation 
between, normal and abnormal cells actually present in smears of vaginal secretion, sputum, 
bronchial washings, urine sediment, gastric secretion and fluid from serous cavities. The 
517 illustrations include 350 high and low power photomicrographs, 137 drawings and 
30 color plates. These are well selected and sufficiently clear to be of tremendous practical 
value. 

A chapter on technic, an up-to-date bibliography, a detailed index and an appendix listing 
the histological diagnosis for all the illustrations of carcinoma cells should be helpful to 
those using this book. 

In the opinion of the reviewer this is one of the best illustrated texts available on the subject. 
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Personality in Peptic Ulcer. First edition. By A. J. Sullivan, M.D., and T. E. McKell, 

M.D. Price, $3. Pp. 100, with 13 illustrations. Charles C Thomas, Publisher, 301-327 

E. Lawrence Ave., Springfield, Ill., 1950. 

This little book develops the part played by personality of a certain sort as background 
for peptic ulcer and also discusses situations which precipitate symptoms when the background 
is present. While this treatise deals with emotional factors in ulcer, the writer does not 
pretend that other influences, such as diet, may not play an important part. 

The reviewer has looked over this book with great interest; he is still not convinced that 
there is a special type of personality prone to ulcer. However, a competent discussion of the 
problem such as this will be most useful to all physicians, even those not exclusively concerned 
with digestive disorders. 


Medical Physics. Volume 2. Edited by Otto Glasser, Ph.D., F.A.C.R. Price, $25. Pp. 1,227, 
with 978 illustrations. The Year Book Publishers, Inc., 200 E. Illinois St., Chicago 11, 1950. 


This monumental second volume of Glasser’s Medical Physics is arranged along the lines 
of Volume I, which no doubt is familiar to all. The present volume is handsomely bound, 
which is an advantage over the loose paper back of Volume I. The material covered is far 
too voluminous to review in detail, but every phase of physics as applied to medicine seems 
to be touched on in short articles by a large number of experts. The alphabetic arrangement 
of topics is convenient. This book should be an invaluable storehouse for reference, not only 
for the specialist but for the general physician who finds it almost impossible to approach 
the vast literature on the subject. 


The Merck Manual. Eighth edition. By various authors. Price, $4.50, regular edition; 
$5, thumb-indexed edition. Pp. 1,592. Merck & Co., Inc., Rahway, N. J., 1950. 
The popularity of this useful book is indicated by the fact that the first printing of 
75,000 copies was oversubscribed before it left the press. This eighth edition has been 
browght up to date and includes the use of the most recent antibiotics. The reviewer certainly 


recommends this manual to all practicing physicians who wish a small, concise, but fairly 
complete source of information on therapeutics. Surely, many therapeutic recommendations 
have been shown not to possess benefit, but this is one of the main problems in therapy, 
particularly in regard to the treatment of diseases of unknown origin and without a specific 
therapeutic agent. Like any book on therapy, the manual must be employed by the physician 
with proper consideration. Medical students, as well as physicians, should find the book of value. 


Handbook of Medical Management. By M. J. Chatton, S. Margen and H. D. Brainerd. 
Price, $3. Pp. 476, with illustrations. University Medical Publishers, Box 761, Palo Alto, 
Calif., 1949, 


The authors have attempted to present in outline form the medical management of most 
of the disease entities known to medicine today. Each disease is listed, along with its official 
code number. Then follows a brief but pertinent paragraph defining the disease. After this, 
the treatment is outlined specifically and concisely. When indicated, a paragraph on 
prophylaxis, diagnostic procedures or physiology is included. There are numerous charts 
and tables. The book is up to date and amazingly inclusive. In spite of its scope, it is well 
indexed and easy to use for quick reference. 








CORRECTION 


The study by Dr. Jeanne C. Bateman on “Nitrogen Shift in Cancer” was aided by a grant 
from the American Cancer Society. In the September 1950 issue of the ARCHIVES OF INTERNAL 
MEpIcINE, page 355, it was incorrectly stated that the study was aided by a grant from the 
National Institute of Health. 


In the review of “Lehrbuch der inneren Medizin” (Tue Arcnives 85:890 [May] 1950) 
the address of Springer-Verlag of Austria was incorrectly included among the addresses of the 
publisher. This book is published only by Springer-Verlag of Germany (Berlin-Heidelberg- 
G6ttingen). 
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Edited by: Men of outstanding reputation in the 
fields of industrial health and preventive industrial 
hygiene. 

Prof. Philip Drinker, Boston, Chief Editor 
Robert Kehoe, M.D., Cincinnati; James Sterner, M.D., 
Rochester, N. Y.; Frank Patty, Detroit, Mich.; Theodore 
Hatch, Pittsburgh; Frank Princi, M.D., Denver; Fenn E. 
Poole, M.D., Glendale, Calif.; William A. Sawyer, Rochester, 
N. Y. 
Covering the RESEARCH AND FIELD ASPECTS 
of industrial hygiene and the CLINICAL AND 
MEDICAL ASPECTS of occupational industrial 
health programs. 


CA cXNew Grip on Problems 
of Industrial CMedicine 


Merging the best features of Occupational Medicine 
and The Journal of Industrial Hygiene and Toxicology. 


Integrated closely with the activities of the Council 
of Industrial Health of the A. M. A. and the American 
Industrial Hygiene Association. 


A BETTER AND MORE USEFUL JOURNAL of industrial 
medicine! Such is the result which the Editorial Board of 
ARCHIVES of INDUSTRIAL | HYGIENE and. OCCUPA- 
TIONAL MEDICINE has by c g parallel 
publications. 





To the thousands of physicians who are directly or indirectly 
concerned today with medicine in industry, the new journal 
will bring reports of the continuing and important developments 
in the field, with original articles covering problems and day 
to day experiences of physicians in industry; an excellent 
abstracting service similar to that carried in the Journal of 
Industrial Hygiene and Toxicology; additional foreign journal 
abstracting; reviews. 


Whether servicing industrial firms, attending employees, 
applying to general practice some of the findings of industrial 
medicine, or merely watching this expanding field, you will want 
to receive this vital new periodical from the first” issue. 





AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn, Chicago 10 


Enter my subscription to aan of INDUSTRIAL HYGIENE and OCCUPATIONAL MEDICINE to start with the first 


issue. Per year, $8.00 in U. 
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@ Every day, more and more smokers—and among them 
many, many doctors—are discovering for themselves 
just how mild a cigarette can be. They’re making their 
own 30-Day Camel Mildness Tests—smoking Camels 
regularly for 30 days. 
It’s a sensible cigarette test. As a doctor, you 
know there can be no valid conclusion drawn 
from a one puff comparison—from a trick 
test that calls for hasty decisions. The 
Camel 30-Day Test asks you to make a day 
after day, pack after pack comparison. 
If you are not already a Camel smoker, why 
not try this test? Judge Camel mildness and 
the rich, full flavor of Camel’s choice tobaccos 
in your own “T-Zone”—the real proving 
ground for a cigarette. See if the Camel 
30-Day Test doesn’t give you the most 
enjoyment you’ve ever had from smoking! 


Make your own 30-Day Camel Mildness 
Test in your own “’T-Zone”’— 

That's T for Throat, T for Taste. See if 
you don’t change to Camels for keeps! 


R. J. Reynolds Tobacco Company 





a{new|drug . . . 
for the treatment of ventricular arrhythmias 


DORE RRS RE RREETRERECEN, dain 


PRONE STYL Hydrochloride 


Squibb Procaine Amide Hydrochloride 


Oral administration of Pronesty] in doses of 3-6 grams 
per day, for periods of time varying from 2 days to 
8 months, produced no toxic effects as evidenced 
by studies of blood count, urine, liver function, 
blood pressure, and electrocardiogram, Pronestyl 
may be given intravenously with relative safety. 


PRONESTYL 1S A TRADEMARK OF E.R. SQUIBS @ SONS 


Pronestyl Hydrochloride Capsules, 0.25 Gm., bottles of 100 and 1000. 
Pronesty!l Hydrochloride Solution, 100 mg. per cc., 10 cc. vials 

For detailed information on dosage and administration, write for 
literature or ask your Squibb Professional Service Repr tati 





SQUIBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1888. 








“Breadth of life as well as length” for your depressed aged patients 


Mental depression is a particularly grave portent in the aged. 

It threatens happiness, health and even life. 

‘Benzedrine’ Sulfate is frequently highly beneficial in these patients, 
Its dramatic mood effect helps revive the feeling of belonging, 
of still being a part of things: a state of mind 

essential to the morale and longevity of the elderly. 

Arnett and Harris}, after conclusive tests with ‘Benzedrine’ in 
patients up to 91 years of age, found no harmful effect, 

no habituation and a minimum of sleeplessness and nervousness. 
Obviously, ‘Benzedrine’ Sulfate should be used with caution 

in the presence of cardiovascular disease or hypertension. 


+Arnett, J. H., and Harris, S. E.: Geriatrics 3:84, 1948 


Smith, Kline & French Laboratories, Philadelphia 


Benzedrine* Sulfate, n. vn. e. 


*T.M. Reg. U.S. Pat. Off. for racemic amphetamine sulfate, S.K.F. 





one of the fundamental drugs in medicine 








can 

we 
believe 
our 
census? 


Yes, the fact is that a bacterial SULFASUXIDINE is specifically 
census following therapeutic indicated as a safeguard against 
_ doses of SULFASUXIDINE* peritonitis before and after intestinal 
succinylsulfathiazole will show a surgery, and is particularly valuable 

rapid reduction of E. coli organisms deslantionliv be saithend 

from 10,000,000 to less than tinge ar ang — 

1,000 per gram of wet stool. procedures.! It has also proved 

effective for control of ulcerative 
colitis and E. coli infections of the 
. ° ° genitourinary tract,? and is 
S ul fas uxid ] ne considered a drug of choice in 
4 treatment of acute or chronic 

bacillary dysentery, including cayrier 
states of this disease.? Toxic 
reactions are negligible, since 95'% 
of the dose remains in the 
gastrointestinal tract. 
Supplied in 0.5-Gm. tablets, 
bottles of 100, 500, and 1,000; 
powder in 4 and 1 lb. bottles. 
Sharp & Dohme, Philadelphia 1, Pa. 


succinylsulfathiazole 


1. Internat. Abstr. Surg. 83:1, July 1946. 
2. Am. J. Obst. & Gynec. 49:114, Jan. 19:45, 
3. J.A.M.A. 128:1152, Aug. 18, 1945, 








